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REPORT TO THE CONGRESS

BY THE COMPTROLLER GENERAL
OF THE UNITED STATES

The U.S. Fishing Industry--
Present Condition And
Future Of Marine Fisheries

The United States. with the fourth largest
coastline and the thi/d largest continental
shelf in the world, has almost one-fifth of the
wotld’s marine fish resources within 200 miles
of its coastlire. 1t might be expected that,
with the abuindance of resources, cur fishing
industry would be strong and prosperous but
this is not the case. Domestic landings of
edible fish have remained constar. sirce 1960
and some segments of the harvesting sector
are in a chron cally depressed state. The
demand for fish has increased but U.S. land-
ings have supplied a declining share of the
domestic market while imports of edible
species have increased sharply to a point
where it represents 62 percent of the total
demand for edible fish products. This resulted
in a fish trade deficit of $1.4 billion in 1974,
Oppertunities exist to strengtnen and expand
the U.S. fishing industry by increasing the
harvest and the efficiency of harvesting oper-
ations and overcoming barriers in processing,
marketing, and distributing fish and Tish pro-
ducts.
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APPENDIX IX APPENDIX I1
COMrILATION AND ANALYSIS OF FEDERAL LAWS AFFECTING

SUMMARY OF LEGISLATIVE COMMENgg
I. General

The fishery laws, generally, could be improved with some
reorganization, recodification, and clarification.

First, Congress might consider reorganizing and recodifying
most of the fishery laws under one title of the United States
Code. While many of the laws ar¢. now in title 16, many others
are scattered throughcut other titles (e.g., ~itles 15 and 46)
of the Code. Either title 15 or title 16 wruld be a logical
place for the fishery laws. Of course, there are laws that per-
tain to fisheries that also pertain to other matters and would
be best left in place.

Fisheries laws, when revised and recodified, should be
separated from wildlife laws and from shipping laws. Fish
conservation appears to be different from wildlife conservation
and properly should be treated separately. Likewise, it m-ght
be helpful to separate fish-related laws from general shipping
laws. In such aresas as research and financial assistance to
trte fishing industry, consolidation of the laws would aiso he
beneficial.

Further, in recodifying the .aws, the powers and the duties
and responsibilities of tle Secretary of Commerce could be clearly
defined *o reflect the transfer of functions under Reorganization
Plan No. 4 of 1970, For example, 1.6 U.S.C. §742h, which lists
a variety c¢f Fish and Wildlife Reports to be made by the Secre-
tary of the Interior, has been chéng:d by the Reorganization Plan.
The statuce does not reflect this change except for a note at
the end of the provision that doe: no. help define the functions
transferred to the Secretary of Commerce without reference to
the Reorganizaticn Plan itself, and this does not, in all cases,
completely clarify matters. A provision of law like section 742h
could be divided into two separate statutes--one designating wild-
life reports required of the Secretary of the Interior and the
other designating fisu reports required of the Secretary of Com-
merce. Many laws could be changed in the same way.

1I. Specific

There are many instances where specific laws could be
improved by amendment. These are .ivided into several different
categories and summarized below.
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A. Research and related activities

There are several instances in which research statutes are
inconsistent or overlap with each other, For example: 16 U.S.C.
§742d(4) and 16 U.S.C. §760e seem to overlap somewhat since both
deal with statistics related to sport rishing. They could be
combined into one statute dealing with sport fishing statistics
and research.

Methods and gear determined under section 1381 of title 16
to be desirable to reduce incidental taking of marine mammais
are different from gear limitations determined under 16 U.S.C.
§760a to be desirable. To this extent they are inconsistent and
should refer tc each other so that research called for under
each is conducted with consideration given to research called
for by the other; e.g., research on gear limitations to protect
marine mammals under section 1381 should take into consideration
gear limitations that would serve the purpose of developing and
protecting species as called for by section 760a.

16 U.Ss.C. §744 and 16 U.S.C. §1202 both deal with problem
species (species that pose a tlireat to cther species, to man,
or to both) and might be combined into one provision under which
research could remain separate or could be combined.

14 U.S.”.. §94 and 16 U.S.C. §758: overlap to the extent
that the Coast Guard mioht do cceancgraphic research related
to fisheries. Perhaps section 94 should be amended to preclude
the Coast Guard from doing any research related t~ fisheries
that the Secretary of Commerce is authorized to pursue. The
Commission on Marine Science, Engineering, an® Resources is also
directed to do oceanographic research under 33 U.S.C. §1104.

Several statutes--16 U.S.C. §§742d-1 and 665 and 33 U.S.C.
§§1441 and 1442--overlezp in dealing with research on the effects
of pollution and other environmental factors on fish. It might
be appropriate to combine these into one statute providing for
one or more research programs to be conducted by the Administra-
tor of EPA,

Section 304(e) of the 1976 Act encompasses several other
research statutes--16 U.S.C. §§742d, 744, 758a and 33 U.S.C.
§§1441, 1442. Section 304(e) might be a good place in which to
centralize research laws.

In addition to overlaps and inconsistencies, the problem of
determining whether a statute is to be administered by the Secre-
tary of Commerce or by the Secretary of the Interior ekists among
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research statutes. For exazmple, 16 U.S.C. &§7424(5), directs the
Secretary of th- Interior to vollect statistics on the nature and
availability of wildlife and it is not clear whether the Secre-~
tary of Commerce may be authorized by this section to collect
certain statistics. Al*though most of the research called for by
section 7424 appears, under the Recrganization Plan, to be the
responsibiiity of the Secretary of Commerce, the statute makes
reference only to the Secretary of Interior.

Another problem area has resuited from the relatively
recent enactment of the Fish Conservation and Management Act
of 1975. The problem is to properly coordinate existing laws
with the 1976 Act. Section 760a of title 16, which prcvides
for certain studies to recommend to the States measures to be
taken to protect and develop fish resources, could be coordi-
nated with the 1976 Act by amending it to refer to the appro-
priate regional councils.

Congress might want to consider reorgarization and recedi-
fication of the research laws, clearly setting out duties and
powers.

B. Conservation measures

While there does not appear to be much inconsistency or
overlapping among the conservation-related laws, a few should
be mentioned:

(1) 16 U.S.C. §755 and 16 U.S.C. §1221 et seqg., overlap
to the extent that section 755 makes for the Columbia River
Basin the gpecific provision that section 1221 makes generally
applicable to the Nation s entire estuary system.

(2) 16 U.S.C. §§757a and b authorize the Secretary of the
Interior (apparently transferred to Commerce), in cooperation
with the States, to undertake conservation measures with regard
to anadromous fisheries, while 16 U.S.C. §1221 et seqg., directs
the Secretary of the Interior, in cooperation with the States,
to take conservation measures with regard to resources in the
estuaries of the U.S. Since anadromous fisheries are present in
some U.S. estuaries, management functions potentially overlap
between the Secretaries of Commerce and Interior. Congress might
want to reconcile this by qualifyirg 16 U.S.C. §1221 et seqg. to
exclude regulation of anadromous fisheries, thus consolidating
the functions in the Secretary of Commerce. It has already been
suggested that Congress might want to consider transferring
management of the estuaries, to the extent it affects fisheries,
to the Secretary of Commerce.
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(3) 16 U.S.C. §§757a and b and 16 U.S.C. §1221 2t seg., also
overlap with 16 U.S.C. §777 et seq., which directs the Secretary
of the Interior, in cooperation with the 3tates, to restore and
manage sport fisheries. To the extent “hat an anadromous fishery
is also a sport fishery (e.g., salmon). there 'is overlap that
should be recognized.

(4) 16 U.5.C. §1361 et seq., (the Marine Mammal Protection
Act) and 16 U.S.C. §Y16 et seq., (the Whaling Convention Act)
overlap to the extent they both requlate catching whales. 16
U.S5.C. §1383 recognizes potential overlap and provides that the
Marine Memmal Act is in addition to and not in contravention
of any international convention, treaty or agreement, or statute
implementing the same. This seems to mean that whalers are
required to obtain two licenses and pay two fees before they may
hunt whales--one is required under each act. It seems unnecessary
to reguire two licenses and two fees to perform the same act, and
if, in fact, only one license is required, the law should be
clarified.

Here, as in other areas, there are some laws which should
be amended to reflect the transfer of power from the Secretary
of the Interior to the Secretary of Commerce. See, for example,
16 U.s.C. §§757a and b.

Congress may want to consider transferring from the Secre-
tary of the Interior to the Secretary of Commerce those functions
required under 16 U.S.C. §§661-664 (unclear whether transfer has
been made), 16 U.S.C. §§750-2 thru 760-12, and 16 U.S.C. §1221
et seq. In each case, the transfer seems justified because the
function to be transferred relates to fisheries to such an
extent that it should properly vest in the authority in charge
of fisheries--the Secretary of Commerce. One othe:r trans':r is
appropriate for consideration: a transfer from the Secretary of
the Interior to the Administrator of EPA of the obligation under
16 U.5.C. §757f to make recommendations concerning the elimina-
tion or reduction cf polluting substances detrimental to fish
and wildlife.

C. Coordinating the 1976 Act with other laws

There are a few instances where the 1976 Act could be better
coordinated with other statutes:

(1) The Act should be coordinated with 16 U.S5.C. §742(f),
which directs the Secretary of Commerce to determine policies
to carry out the laws relating to fish. He is directed to
develop Measures to assure maximum sustainable production of
fish and to take steps to develop, advance, manage, conserve
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and protect fisheries resources., Congress might want to consider
amending this provision to recognize the "optimum sus.ainable
vield" concept promoted by the 1976 Act and to coordinate it

with the concept of regional councils and regional planning.

(2) As previously mentioned, 16 U.S.C. §760a, which directs
the Secretary of Commerce to make certein Atlantic Coast studies
on which to base his recommendations to the States for develop-
ment and protection of Atlantic fisheries, might be amended to
address jitself in some way to the regional councils.

(3) 22 U.S.C. §2753(b), which prohibits foreign military
sales for a period of one year to any country that seizes or
fines an American fishing vessel for engaging in fishing more
than 12 miles from the coast of that country, was not amended
by the 1976 Act to reflect the 200-mile extended jurisdiction.
Congress might want to consider amending this in some way because
it seems incongruous to prohibit foreign iishing within 200 miles
of our shores, while not recognizing similar territorial limits
in other countries. Failure to amend this provisio: of law seems
to have been an oversight.

D. Pcreign relations

Several comments concerning statutes affecting foreign rela-
tions: (1) 1Yy U.S.C. §1323, allowing the President to raise duty
rates up to 50 percent above the rate existing on July 1, 1934,
could be obsolete if the rates today have already reached that
point; if they have not, some adjustment of the base date might
be warranted; (2) several sections, such as ”2 U.S.C. §2753(b)
and 22 U.S.C. §2370(o), provide for sanctions against foreign
countries that seize U.S. fishing vessels in internationa. waters.
Congress might consider combining these and similar statutes into
one law dealing with the subject; and (3) the inconsistency of
16 U.S.C., §2753(b) with the 200-mile limit established in the
1976 Act has already been discussed.

E. Domestic and foreign commerce

While several commerre-related statutes--16 U.S.C. §§772b,
781, 955¢, 1l171(a), for example--prohibit possession, sale, etc.,
of a described species, they do not specifically prohibit “import-
ing" or "exporting" those species. If Congress intended these
statutes to prohibit importing or exporting the named specuies,
consideration should be given to clarifying them, at least when
the conventions, agreements, or treaties are rene_otiated. If
importation and exportation were not intended to be prohibited,
Congress mioht want to make thac clear.



APPENDIX II APPENDIX II

In the case of 16 U.S.C. §1100b-6, which restricts shrimping
off the coast of Brizil, the statute does not appeer to prohibit
importing or otherwise trading or selling shrimp .caught in viola-~
tion of the law. In this regard, Connress might 'consider streng-
tbening tne law by prohibiting such activities.

Congress might also want to consider clarifying or streng-
thening 16 U.S.C. §§772b, 781, and 955(c) by specifically pro-
hibiting sales or other commercial use of the species in question.

while 21 U.S.C. §§372a and 374 provide for fish inspection,
it is not mandatory. Conaress might want to consider making fish
inspection mandatory in much the same way that it has irposed
mandatory inspection upon certain phases of poultry and meat pro-

cessing. See 21 U,S.C. §451 et seq. and 21 U.S.C. §601 et seq.,
respectively.

Under 15 U.S.C. §713c¢-2, the Secretary of Agriculture is
to provide for the purchase and distribution of surplus fishery
products. Under 15 U.S.C. §713c-3, the Secretary of the Interior
is to promote the flow cf domesticallv-produced fishery products.
Congress may want to consider transferring one or both of these
functions to the Secretary of Commerce; if it has already done so,
the statute or statutes should be amended to reflect the transfer.

Section 205 of the 1976 Act and 22 U.S.0o. 51978 overlap to
the extent that section 205 encompasses the section 1978 restric-
tion on fish imports from countries that do not cooperate in
international fishery conservation. Congress might wish to con-
sider amending section 1978.

F. Reporting requirements

Congress might want to consider consolidating, or at least
summarizing in cne single place, the reporting that is required
(mendatory) of the Secretary of Commerce. In addition, section
742h, and possibly other sections, could be clarified by separat-
ing reports required of the Secretary of Commerce from those
required of the Secretary of the Interior. This is another
instance where the statute's failure to reflect the transfer of
functions under Reorganization Plan No. 4 Creates ambiguities,

G. Federal assistance

Federal statutes provide for various forms of assistance
to benefit the U.S. fisheries. Direct financial asgistance to
the industry breaks down into three basic forms--subsidies (46
U.5.C. §1401 et seg.), loans (16 U.S.C. §742c), and ioan guaran-
tees (46 U.S.C. §1271 et seq.). The subsidy ard loan programs
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pertain only to fishiny vessels, while the loan guarantee pro-
gram is for the benefit of other vessels as well. Congress mignt
want to consider an overall review of these direct assistance
programs to consider the following questions:

(1) Should they all be within the same title of “he United
States Code? Presently, the loan program is under t.tle 1% ana
the other two are under title 46.

(2) shoula a separate loan guarantee program for £fishing
vessels be established?

(3) Should 46 U.S.C. §1401 et seg.. (subsidies), administered
by the Secretacry of the Interior, be amended to be administered
by the Secretary of Commerce? If the Reorganization Plan has
already transferred this function, then the statute should be
amended to reflect the transfer.

(4) Should the 1972 ate beyond which applications for sub-
sidies were not to be acc »ted, be extended again?

(5) Should the statutes spell out more precisely eligibility
guidelines for each category of assistance? under present law,
no criteria are provided to guide the Secretary in getermining
that an applicant is not eligible for a loan, but is eligible
for a lean guaranty.

H. Enforcement laws

The enforcement laws are consisteat in selecting the Depart-
ment of Commerce and the Coast Guard as the primary bodies to
enforce the fishery laws. Certain a:1.st and seizure powers
usually are granted by statute t)» the enforcing agency. Along
with enforcement statutes, sanctions or penalties are prescribed,
usually a fine and/or imprisonment. The maximum amounts of fines
prescribed under older statutes may not be appropriate today due
to inflacion. TFor example, 16 U.S.C. §772e calls for a fine of
not more than $1,000 for violation of the Northern Pacific Halibut
Act of 1937. $1,0600 today is certainly not egquivalent to $1,000
in 1937 and it might be more appropriate to impose higher fines
today. The fine for catching certain size sponges, up to $500
(16 U.s.C. §783), has not been changed since its enactment in 1914.
In addition ic considering amendment of these two frovisions,
Congress might want to consider amending the following statutes
because the fines they authorize may also be outdated: 16 U.S.C.
§§666a, 772f, 776c, 853, 916e and £, 989, and 46 U.S5.C. §31¢.



DEIAILED CUMPILATION AND ANALYSIS

I. INTRODUCTION

Federal laws that significantly affect the U.S. high-seas
fishing industry are mzny and varied, scattered throughout sew-~
erai titles of the Unitad States Code. The purpose of this aocu-
ment is to compile and analyze these fisaeries-related laws
(excluding fish farming laws) to determine areas where Congress
could consider amendments. This study organizes fisheries-related
laws into categories and examines them for conflictes, inconsisten-
cies, overlaps, repetitions and other factors that cemonstrate
a need for amendment. The laws are broken down into three major
categor.es: (1) management and regulation of fisheries; (2)
Federal assistance; and (3) enforcement and sanctions. Each
of these categories is subdivided to facilitate car«ful ev-=mina-
tion and aralysis of the laws. The findings are summarized in
the pages that follow.

The multitude of laws affecting the fishing industry is
administered by several Federal dr:partments and agencies. The
departments most significantly involved in adninistering
fisheries~related laws are the Department of Commerce, the
Department of +he Interior, the Department of State, and the
Department of Transportation. The agencies within these depart-
ments that play key roles include the Natio.ial Oceanic and Atmos-
pPheric Administration (NOAA) (Department of Commerce), the
National Marine “isheries Service (NMFS) within NOAA, the U.S.
Fish and Wildlife Service (Department of the Interior), and
the Coast Guard {Dvoartment of Transportation). Other Federal
depar.ments and agen-ies involved in administering laws that
affect the fishing industry include the Department of Agriculture,
the Food and Drug Administration, the Internal Revenue Service,
the Snall Business Administration, and the Department of Labor.

The laws administered by these departments and agencies
range fiom those designed to protect the fish to those designed
to protect the fisherman, the declared policy apparently being
to promote ana protect the fishing industry. The declared pelicy
of Congress has variously been stated as: "* * % ¢ foster,
promote, and develop the * * * fishery industries * * * of tpe
United States; * * *" (¢3 of P.L. 57-552, an Act establishing
the Department of Commerce and Labor (1903), 15 U.S.C. §1512);
"* * * to provide for the * * * development of _ne high seas
fishing industry of the United States * * v (§1 of P.L. 80-329,
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(1947), 16 U.s.C. §758); to satisfy certain fundamental reeds

of the fishing industry--freedom of enterprise, protection of
opportunity, and assistance to the industry, among others and

to administer the Fish and Wildlife Act of 1956 with the intent
of "stimulating the developmant of a strong, prosperous, and
thriving fishery and fish processing industry" (§3 of the Fish
~ud Wildlife Act of 1956, 16 U.S.C. §742a); "“to promote domestic,
commerc:ial and recreational fishing under sound conservation

and manacement principles"” (§2(b)(5) of P.L. 94-265, Fishery
Conservation and Management Act of 1976).

“he progression of legislation from 1903 to the present
indicates a subtle change in the Mation's stated policy from one
of fostering and promoting the fishing industry in 1963 (P.L.
57-552) implyiny growth and expansioa, to the m~re recent policy
of developing =»nd protecting the industry (Fish and wildlife
Act of 1956), and "that our fishing industry be afforded all
support necessary to have it strengthened" (Eastland Resolution),
implying preventing deterioration of the industry and the more
effective use of the existing industry. In the Fishery Conser-
vation and Management Act of 1976 (P.L. 94-263), Congress'
declared purpose is a return to promotion (growth) of the
industry. If the perceived change is unintentional, perhaps
Congress should clarify the fishery policy. The declared policy
of the nation with regard to the fishing industry is important
because it impacts on the interpretation and implementation
of laws affecting the industry.

The many Federal laws nctwithstanding, the States have
significant impact on tle fishing industry vis-a-vis their
own laws. With few exceptions, the seaward boundary of each
coastal state is three miles distant from its coast line (§4
of the Submerged Lands Act, 43 U.S.C. §1312). Within these
waters the States have, according to section 3 of the Sub-
merged Lands Act:

nx % %(]1) title to and ownership of the
lands beneath [these] waters * * *, and
the natural resources within such lands
and waters, and (2) the right and power
to manage, «dminister, lease, develop, and
use the said lands and natural resources
all in accordance with applicable State
law * * * "
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The Fishery Cunservation and Management Act of 1976 (the 1976
Act), neither diminishes nor exten’'s the jrrisdiction or authority
of any State within its boundaries except where the fishing

in a fishery takes place Predominately wittin and beyond the
fishery conservation zone, and a State takes any action, or

fails to take any action, the results of which will substantially
and adversely affect the carrying out of a fishery management

Plan (§306(b)). In such a case, the Federal Government

may regulate fishing within State territorial waters.

The United States has jurisdiction, beginnirg March 1 v
1977, to manage fisheries beyond State boundaries up to 200 miles
out from the coastline. Sections 101 and 102 of the Act of 1976
estahlish a "fishery conservation zone" between 3 and 200 miles
out to sea, over which the United States is granted exclusive
fishery management authoritv. Until the 197¢ Act takes effect
on March 1, 1977, u.s. jurisdiction over fisheries will extend
to its presant outer boundary of nine miles from the outer
boundary of the States (genzrally 12 miles from the coast).

16 U.s.C. §§1091-1094.

II. MANAGEMENT AND REGULATION OF FISHFRIES

The most significant and greatest number of fisherjes-
related laws concern management or regulation of fisheries,
The Nation's fisheries are managed by protection of the resource
through laws regulating such matters as research and conservotion
and regulation of domestic and foreign fishing. The industry s
Protected by laws regulating such areas as commerce and labor.

Management of the fisheries is mainly in the hands of the
Secretary of Commerce, who acdministers such laws as the Fish
and Wildlife Act of 1956 and who will be administering the 1976
Act. Until formation of NORA under Reorganization Plar, No. 4
of 1970 (Reorganization Plan), 84 Stat. 2090, most fishery
Management laws were administered by the Bureau of Comnercial
Fisheries of the United States Fish and Wildlife Service,
Department of the Interior.

The Reorganization Plan contemplated the establishment of
a single unit within the Department of Commerce which would
focus, manage, and regulate developmental, operational and envi-
ronmental aspects of coastal Zone management. The Plan therefore
transferred just about all functions of the Bureau of Commercial

10
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Ficsheries and all functions of the Secretary of the Interior
that previously were administered by the Bureau to the Secretary
of Commerce. Four specific exceptions were made for interior
waters that remained under the auspices of the Department of the
Interior: Great Lakes fishery research, Missouri River research,
research relating to the Gulf Breeze Biological Labonratory, and
ratters concerning the trans-Alaska pipeline investigations.

The Secretary of Commerce was alsc given those responsibil~
ities relating to migratory marine species of game fish, 16
U.S.C. §760e-760g. Along the same lines, Marine Resource Develop-
ment Programs previously carried out under the direction of the
National Science Foundation were also transferred to NOAA, under
the direction of the Secretary of Commerce. 33 U S.C. §1121

et seq.

One difficult problem in the administration and control
area is ascertaining whether certain statutes are to be admin-
istered by the Secretary of Commerce or the Secretary of the
Interior. Very few provisions o2f the United States Code have
been amended to reflect the transfer of functions beyond the
addition of a footnote to the section itself. The body of law
still reads that the authority is in the Secretary of the Interior.
As a result, it is often difficult to determine from the statute
alone, and in some cases even by reference to the Reorganization
Plan itself, whether the Secretary of Commerce or the Secretary
of the Interior is respunsible for adrinistration of the statutory
duties.

Two exanples in particular point out this problem. }6 U.S.C.
§742e (86 of the Fish and Wildlife Act of 1956) provides:

"There shall be transferred to the Secre-~
tary [of Interior] all functions of the
Secretary of Agriculture, the Secretary of
Commerce, and the head of any other Depart-
ment or agency, as determined by the director
of the Office of Management and Budget to
relate primarily to the development, advance-
ment, management, conservation and protection
of commercial fisheries; * * *"

Only in the historical note at the end of the provision is it
stated that these powers have now been transferred to the Secre-
tary of Commerce.

11
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In 16 U.S.C. §742d(5) the Secretary of the Interior is
directed to collect statistics on the nature and availability
of wildlife. It is unclear whether the Secretary of Commerce
might be authorized by this section to collect certain statistics.
Although most of the research called for by section 742d appears
to be the responsibility of the Secretary of Commerce because of
the transfer of powers, the statute makes reference only to
the Secretary of the Interior.

Statutes that do not reflect the transfer of functions
to the Secretary of Commerce by the Reorganization Plan include
the following:

16 U.S.C. §662 16 U.S.C. §760-2 thru 760-12
16 U.S.C. §663 16 U.S.C. §777 et seq.

16 U.S.C. §664 16 U.S.C. §1221 et segq.

16 U.S.C. §665 16 U.S.C. §1531 et segq.

16 U.s.C. §757a, b, £ 16 U.S.C. §772d

Severe. sections appropriately specify the Secretary of
Commerce, and serve as an example:

16 U.S.C. §755 16 U.S.C. §785
16 U.S.C. §756 16 U.S.C. §1201 et segq.
16 U.S.C. §760e~750g 16 U.S.C. §1361

16 U.S.C. §760d 16 U.S.C. §1431 ec segq.
16 U.S.C. §1381 16 U.S.C. §772 et seq.

A. Conservation

Since the fishing industry could not exist without its main
resource--fish, it is of utmost importance that the resource be
protected from depletion. Laws protecting the resource from
depletion can be broken down into two categories: (1) research
and related activities, such as investigations and experiments,
designed to protect the resource; and (2) conservation measures.
The Secretary of Commerce is directed to do research or research-
related work as follows:

(1) 16 U.S.C. §742d--directs the Secretary to conduct
continuing investigations in the following: productinn and
flow to market of fish and fishery products; availability and
abundance and the biological requirements of fish resources;
competitive economic position of fish and fishery products;
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statistics on commercial and sport fishing; improvement of pro-
duction and marketing practice in regard to commercial species
and the conduct of educational and extension services relative
to commercial and sport fishing; and any other matters related
tc fish operations deemed by the Secretary to be of public
interest.

(2) 16 U.S.C. §744--directs the Secretary to conduct
investigations and experiments relating to damage to fisheries
oy dogfish and other predacious fishes and aquatic animals with
a view toward improving the situation and utilizing the predators.

(3) 16 U.S.C. §756--directs the Secretary to conduct
investigations and experiments necessary to direct and facilitate
conservaticn of fishery resources of the Columbia River and its
tributaries.

(4) 16 U.S.C. §758a--directs the Secretary to conduct
fishing explorations and such necessary related work as ocean-
ographical, biological and economic studies to insure maximum
c¢avelopment and utilization of the hich seas fishery resources
of the United States and its island possessions in the tropical
and subtropical Pacific Ocean and intervening areas.

(5) 16 U.S5.C. §760a--directs the Secretary to undertake
a cc aprehensive study of species of fish in the Atlantic Coast
area for the purpose of recommending appropriace measures, such
as season, catch, and gear limitations, for the development
and protection of such resources and their wisest utilization.

(6) 16 U.S.C. §760e~--directs the Secretary to undertake
a comprehensive continuing study of migratory marine fish of
interest to recreational fishermen, including growth rates,
mortality rates and environmental influences in order to develop
conservation policies and management activities.

(7) 16 U.S.C. §138l--directs the Secretary to undertake
a research program for the improvement of fishing methods and
gear so as to reduce the incidental taking of marine mammals
in connection with commercial fishing.

(8) 33 U.S.C. §l441--directs the Secretary, ir coordination
with the Secretary of Transportation, to initiate a comprehensive
and continuing program of research on effects of dumping material
into ocean waters or other coastal waters.

13
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(9) 33 N.S.C. §l442~-directs the Secretary, in consul-
tatien with cther appropriate Federal authorities, to initiate
a comprehensive ~nd continuing program of research with respect
to tne possible long range effects of pollution, cverfishing
and man-induced changes «f ocean ecosystens.

(10) Section 304(e) of the 1976 Act provides:

"The Secretary shall initiate and maintain a
comprehensive program of fishery research to
carry out and further the purposes, policy, and
provisions of this Act. Such program shall be
designed to acquire knowledge and information,
including statistics, on fishery conservation
and management, including, but not limited to,
biological research concerning the interdepend-
ence of fisheries or stocks of fish, the impact
of pollution on fish, the impact of wetland ang
estuarine degradation, and other matters bearing
upon the abundance and availability of fiszh."

In addition to the above mandated authority, tne Secretary
of Commerce has discretionary authority *o conduct research or
research-related activities as follows:

(1) 16 U.£.C. €26l--authoriz>s the Secretary to make
surveys and investigations of the fish in the public domain.

(2) 16 U.S.C. §757b--authorizes the Secretary to conduct
investigaticns and research "as may be desirable” to carry out
programs pursuant to ccoperative agreements with States for the
purpose of conserving and developing anadromous fishery resources
that are subject to depletion.

(3) 16 U.S.C. §1202--authorizes the Secretary to concuct
investigations ard research, "as he deems necessary," of -elly-
fish with a view toward controlling or eliminating them.

In addition to statutes providing for research by the
Secretary of Commerce, statutes also provide for research by
othars. For example, the Secretary of the Interior is authorized
to make such investigations "as he deems necessary" to determine
the effects of polluting substances on wildlife (16 U.S.C. §665),
and is directed to conduct a study and inventory of the Nation's
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estuaries considering, among other things, their value to marine,
anadromous and shell fisheries. 1€ U.S.C. §1222. In additicn,
research by other Federal authorities is provided for as follows:

(1) The Coast Guard is directed to conduct such oceanocgraphic
research as may be in the national interest, 14 U.S.C. §94.

(2) The Administrator of the Environmental Protection Agency
is directed to study the effects of different chemicals (e.gd.
insecticides) on fish and wildlife, 16 U.S.C. §7424-1.

(3) The Commission on Marine Science, Engineering, and
Resources, is directed to study all aspects of marine science
in order to recommend an overall plan for an adequate national
oceanographic program, 33 U.S.C. §104.

(4) The National Science Foundation is directed to initiate
and support necessary research programs in the various fields
relating to development of marine resources, 33 U.S.C. §1123(b).

There are several instances in which the above enumerated
statutes are inconsistent or overlap with each other. For exampie:
16 U.S.C. §7423(4) and 16 U.S.C. §760e seem to overlap somewhat
since both deal with statistics related to sport fishing. They
could be combined into one statute dealing with sport fishing
statistics and research.

Methods and gear determined under section 1381 of Title 16
tr» be desirable to reduce incidental taking of marine mammals
are different from gear limitations determined under 16 U.S.C.
§760a to be desirable. To this extent they are inconsistent
and should refer to each other so that research called for under
each is conducted with consideration given to research called
for by the other; e.g., research on gear limitations to protect
marine mammals under section 1381 should take into consideration
gear limitations that would serve the purpose of developing and
protecting species as called for by section 760a.

16 U.S.C. §744 and 16 U.S.C. §1202 both deal with problem
species (species that pose a threat to other species, to man,
or to both) and might be combined into one provision under which
research could remain separate or could be combined.

14 U.S.C. §94 and 16 U.S.C. §758a overlap to the extent
that the Coast Guard might do oceanographic research related
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to fisheries. Perhaps section 94 should ke amended to praclude
the Coast Guard from doing any research related to fisheries

that the Secretary of Commerce is authorized to pursue. The
Commicssion on Marine Science, Engineering, and Resources is

also directed to do oceanographic research under 33 U.S.C. §1104.

Several statutes--16 U.S.C. §§742d-1 and 665 and 33 U.S.C.
§§1441 and 1442--overlap in dealing with research on the effects
of poliution and other environmental factors on fish. It might
be appropriate to combine these into one statute providing for
one or more research programs to be conduc.ed by the Administrator
of EPA.

Section 304(e) of the 1976 Act encompasses several cther
research statutes--16 U.S.C. §§742d4, 744, 758a and 33 u.s.C.
§§1441, 1442. Section 304(e) might be a good place in which to
centralize research laws.

In addition to cverlaps and inconsistencies, the problem
of determining whether a statute is to be administered by the
Secretary of Commerce or by the Secretary of the Interior exists
among ‘research statutes. For example, 16 U.S.C. §7424(5), directs
the Secretary of the Interior to collect statistics on the nature
and availability of wildlife and it is not clear whether the
Secretary of Commerce may be authorized by this section to collect
certain statistics. Although most of the research called for by
section 742d appears, under the Reorganization Pian, to be the
responsibility of the Secretary of Commerce, the statute makes
reference only to the Secretary of Interior.

Another problem arec, alluded to a“ove, has resulted from
the relatively recent enuctment of the Jish Zonservation and
Management Act of 1976. The problem is to properly coordinate
existing laws with the 1976 Act. Section 760z of Title 16, which
provides for certain studies to recommend to the States measures
to be taken to protect and develop fish resourcas, could be
coordinated with the 1976 Act by amending it to refer to the
appropriate regional councils. These problems will be discussed
more generally below.

Congress might want to consider reorganization and recodifi-
cation of the research laws, clearly setting out duties and powers.

The second category of statutes dealing with protection
of the resource is conservation. Conservation statutes include
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those which prohibit, restrict or limit fishing in some way,
those aimed at improving the environment as a conservation
measure and other conservation measures. Conservation which
involves international treaties or conventions will be covered
separately.

Conservation statutes are many and varied. The more
significant ones are:

(1) 16 U.S.C. §§661-664--provides for conservation, main-
tenance, and management of wildlife (includes fish) resources
by providing that whenever any Government authority or anyone
with Government permission plans to modify any body of water,
such as by impounding, diverting or deepening it, such authority
must consult with the U.S. Fish and Wildlife Service, Department
of the Interior, and with the appropriate State authority, with
a view toward conservation of wildlife resources by preventing
loss of and damage to such resources, as well as providing for
the development and improvement thereof in connection with such
water-resource development. It is not clear whether any trans-
fer of function to the Secretary of Commerce has occurred here;
if it has not, Congress .iight want to consider it.

(2) 16 U.S.C. §667b--provides that real property vnder
the jurisdiction or control of a Federal agency and no longer
required by such agency may be utilized tor wildlife conser-
vation purposes.

(3) 16 U.S.C. §755--directs the Secretary of Commerce to
establish salmon-cultural stations in the Columbia River Basin,
to improve feeding and spawning conditions, and to perform all
other activities necessary for the conservation of fish in the
Columbia River Basin.

(4 16 U.S.C. §§757a and b--authorizes the Secretary of
the Interior (appears to have been transferred to the Secretary
of Commerce) to enter into cooperative agreements with States
to take action to conserve, develop, and enhance the anadromous
and Great Lakes fisheries.

(5) 16 U.S.C. §757f~-Girects the Secretary of the Interior
(or Commerce?) to make recommendations, based on certain studies,
to the Secretary of Health, Education and Welfare, concerning
the elimination or reduction of polluting substances detrimental
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to fish and wildlife in interstate or navigable waters. Congress
might want to consider transferring this function to the Adminis-
trator of EFA.

(6) 1€ U.S.C. §§760~2 thru 760-12~-authorizes, and in some
cases directs, the Secretary of the Interior to establish and
maintain certain hatcheries jn certain States. Congress right
want to consider transferring this function to the Secretary
of the Interior.

(7) 16 U.s.Cc. §777 et seq.-~direc s the Secretary of the
Interior to cooperate with the States in projects designed for
the restoration and management of all species of fish which
have material value in connection with sport or recreation.

(8 16 U.Ss.C. §§781-785~~reqgulates landing, curing, and
sale of sponges taken from Gulf of Mexico and Straits of Florida

and establishes minimum size of sponges that may be taken.

(9) 16 U.s.C. §1201 et seqg.~-d.rects the Secretary of
Commerce to ~arry out a program to control and eliminate jelly-
fish to promote the fish and shellfish resources in U.S. coasta.
waters and to promote and safeqguard water-based recreation in
those waters.

(10) 16 uU.s.C. §§1211-1213--provides for study and control
of "Crown of Thorns" starfish in the tropics of interest and
concern to the U.S. to conserve and protect coral reef resources
in the tropics.

(11) 16 U.s.C. §l221 et seq.--directs the Secretary of the
Interior to coordinate with the States to provide for protection,
conservation, and restoration of resources of the estuaries in
the United States. To the extent fisheries are affected, Congress
might want to consider transferring this function to the Secre-
tary of Commerce.

(12) 16 U.S.C. §l1361 et seq.--provides for conservation
and protection of marine -.ammals through strict reqgulation of
and restriction on catching marine mammals (administered by the
Secretary of Commerce).

(13) 16 U.s.C. §1431 et seqg.--authorizes the Secretary of
Commerce to designate as marine sanctuaries those ocean waters
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as far seaward as the out
he determines necessary:
conservation, recreation,

er edge of the Continental Shelf, as
to preserve or restore such areas for
ecology, or esthetic value.

(14) 16 U.S.C. §1531 et seq.--provides for conservation
and protection of endangered species.

(15) Sections 301-305 of the 1976 Act --provide for formu-
iation and implementation of conservation and management plans
based on national standards established in section 301.

In addition to the above conservation-related statutes,
there are conservation statutes that implement international

conventions:

(1) 16 U.Ss.C. §772a et seg-.,
Commission-—-regulates catching of
Pacific Ocean and other waters.

{2) 16 U.S.C.
Fisheries Commissio
pink salmon in certain wa

§776 et seq..
ters of

(3) 16 U.S.C. §916 et seq.
~-regulates catcning of whales.

r

(4) 16 U.s.C. §931 et seg..,
regulates Great Lakes fisheries.

(5) 16 U.5.C. §951 et seq.,
Commission and the International
Investigation of Tuna-—-regulates

(6) 16 U.S.C. §971 et seq.,
the Conservation of Atlantic Tun
the Atlantic.

(7) 16 U.S.C. §981 et seq. .
the Northwest Atlantic Fisherie
northwest Atlantic Ocean.

(8) 16 U.S.C. §1021 et seq
Fisheries Commission--regulates
Ocean.

L4

£

19

n--regulates catching of soc

International Pacific Halibut
halibut in the northern

International Pacific Salmon
keye salmon and
the Pacific Ocean.

International Whaling Commission

Great Lakes Fishery Commission-—-

Inter-American Tropical Tuna
Commission for the Scientific
tuna fishing in the tropics.

International Commission for

as--regulates tuna fishing in

International Commission for

s--regulates fishing in the

International North Pacific
ishing in the North Pacific
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(9) 16 U.s.C. §1100b et seq.--implements shrimp fishing
treaty between U.S. and Brazil; requlates shrimp fishing carried
on in the vicinity of Brazil.

(10) 16 U.s.C. §1151 et seq., North Pacific Fur Seal
Commission--regulates taking of fur seals in the North Pacific
Ocean.

While there does not appear to be much inconsistency or
overlapping among the conservation-related laws, a few should
be mentioned:

(1) 16 U.S.C. §755 and 16 U.S.C. §1221 et seq., overlap
to the extent that section 755 makes for the Columbia River
Basin the specific provision that section 1221 makes generally
applicable to the Nation's entire estuary system.

(2) 16 U.S.C. §§757a and b authorize the Secretary of the
Intericr (apparently transferred to Commerce), in conperation
with the States, to undertake conservation measures with regard
to anadromous fisnheries, while 16 U.S.C. §1221 et seq., directs
the Secretary of the Interior, in cooperation with the States,
to take conservation measures with regard to resources in the
estuaries of the U.S. Since anadromous fisheries are present in
some U.S. estuaries, man:gement functions potentially overlap
between the Secrc.aries of Commerce and Interior. Congress might
want to reconcile this by qualifying 16 U.S.C. §1221 et seq.
to exclude regulation of aradromous fisheries, thus consolidating
the functions in the Secretary of Commerce. It has already been
suggested that Congress might want to consider transferring
management of the estuaries, to the extent it affects fisheries,
to the Secretary of Commerce.

(3) 16 U.S.C. §§757a and b and 16 U.S.C. §1221 et seq., also
overlap with 16 U.S.C. §777 et seqg.. which directs the Secretary
of the Interior, in cooperatIon with the States, to restore and
manage sport fisheries. To the extent that an anadromcus fishery
i1s also a sport fishery (e.g., salmon), there is overlap that
should be recognized.

(4) 16 U.S.C. §1361 et seq., (the Marine Mammal Protection
Act) and 16 U.S.C. §916 et seq., (the Whaling Coanvention Act)
overlap to the extent they both regulate catching whales. 16
U.5.C. §1383 recognizes potential overlap and provides that
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the Marine Mammal Act is in addition to and not in contravention

of any internatioral convention, treaty or agreement, or statute
implementing the same. This seems to mean that whalers are required
to obtain two licenses and pay two fees before they may hunt
whales--one is required under eacn act. It seens unnecessary

to require two licenses and two fees to perform the same ~ct,

and if, in fact, only one license is required, the law should

be clarified.

Here, as in other areas, there are some laws which should
be amended to reflect the transfer of power from the Secretary
of the Inte:ior to the Secretary of Commerce. See, for example,
16 U.5.C. §§757a ard h.

As pointed out earlier, Congress may want to consider trans-
ferring from the Secretary of the Interior to the Secretary of
Commerce those funct.ons required under 16 U.S.C §§661-664
(unclear whether transfer has been nade, . 16 U.S.C. §§760-2
thrv 760-12, and 16 U.S.C. §122) et seq. 'n eac! case, the transfer
seems justified because the function to be tran: ferred relates
to fisheries to such an extent that it should rpc.perly vest in
the authority in charge of fisheries--the Secretary of Commer-e.
One other transfer is appropriate for consideration: transfar
from the Secretary of the Interior to the Administrator of EPA
the cbligation under 16 U.S.C. §757f to make recommendatir ns
concerning the elimination or reduction of polluting substarces
detrimental to fish and wildlife.

B. Management Under the Fishery Conservat.on and Management
Act of 1276

The recently enacted Fishery Conservation and Management
Act of 1976 goes beyond merely providing for conservation of
resources. Until passage of the 1976 Act thiore appeared to be
no overall management plan in the U.S. laws for U.S. fisheries,
This Act, however, establishes a comprehensive plan for managing
the fisheries. Title I establishes management authority of the
United States within a "fishery conservation zone" that extends
200 miles seaward from the coastline; Title II provides for
foreign fishing under certain conditions; and Title III estab-
lishes a national fishery management program for the conservation
and management of fishery resources subject to exclusive U.S.
fishery management authority.
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Title III establishes national standards for fishery con-
servation and managament to be applied by new Regional Fishery
Management Councils and by *he Secre«tary of Commerce in the pre-
paration of fishery management plans and reqgulations. The Secre-
tary of Commerce is directed to establish guidelines, based on
the national standards, to assist in the development of fishery
management plans.

The Act provides for eight Regional Fishery Management
Councils, each representing a different geographic coastal area
of the country. Each Council is directed to prepare a fishery
management plan for each fishery within its geographic juris-
diction to cover any fish over which the United States exer-—
cises exclusive fishery management authority. Each plan must
require the submission of catch statistics and other pertinent
data to the Secretary of Commerce. Also, each plan is to (1)
specify the present and probable future condition of, and the
maximum sustainable yield and optimum yield from, the fishery
involved, and (2) assess and specify the capacity and extent to
which U.S. fishery vessels will harvest st h optimum yield and
the portion which can be made available for foreign fishing.

The Secretary of Commerce is to review each fishery
management plan to determine whether it is consistent with the
national standards for fishery conservation and management,
the other provisions and requirements of the 1976 Act, and any
other applicable law. After the Secretary approves a Council-
prepared plan or, if one is not prepared, himself prepares a
plan, the Secretary shall implement the plan.

There are a few instances where the 1976 Act miy:. be better
coordinated with other statutes:

(1) The Act should be coordinated with 16 U.S.C. §742(£),
which directs the Secretary of Commerce to determine policies
to carry out the laws relating to fish. He is directed to
develop measures to assure maximum sustainable production of
fish and to take steps to develop, advance, manage, conserve
and protect fisheries resources. Coagress might want to consider
amending this provision *o recognize the "optimum sustainable
yield" concept promoted by the 1976 Act and to coordinate it
with the concept of regional councils and regiona’ planning.

(2) As previously mentioned, 16 U.S.C. §760a, which directs
the Secretary of Commerce to make certain Atlantic Coast studies,
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on which to base his recommmendations to the States for develop-
ment and protection of Atlantic fisheries, might be amended to
address itself in some way to th< regional councils.

(3) 22 U.S.C. §2753(b), which prohibits foreion military
sales for a period of one year to any country that seizes or
fines an American fishing vessel for engaging in fishing more
than 12 miles from the coast of that country, was not amended
by the 1976 Act to reflect the 200-mile extended juricdiction.
Congress might want to consider amending this in some way because
it seems incongruous to prohibit foreign fishing within 200 miles
of our shores, while not recognizing similar territorial limits
in other countries. Failure to amend this provision of law
seems to have been an oversight.

C. Foreign Relations

The large number of international (bilateral and multi-
lateral) treaties, conventions, and agreements regarding fisheries
serves to indicate that fishery lows cannot be written without
recognizing and dealing with the rights of other countries. U.S.
laws that affect our foreign relations include:

(1) 16 U.S.C. §74:g--provides for the Secretary of State to
cooperate and consult with the Secretary of Commerce and others
concerning matters of foreign affairs that affect fish products.

(2) 16 U.S.C. §§10€.1—~1986--deals with the prohibiti~n of
foreign fishing vessels in territorial waters of the United
States, but is repealed by 1976 Act.

(3) 16 U.S. §§1091-1094~-establishes fisheries zones ccn-
tiguous to the te -itorial sea of the United States, that is,
l12-mile jurisdiction, but is repealed by 1976 Act.

(4) 16 U.S.C. §§1100-1100a-3--prohibits the use of certain
snall vessels in U.S. fisheries: until October 27, 1977, any
vessel constructed in a foreign country, used in a fishery of
such foreign country, and subsequently prohibited by such
foreign country from being used in such fishery, is prohibited
from being used in the same fishery in the United States.

(5) 16 U.S.C. §1378--directs the Secretary of Commerce, (and
in some cases the Secretary of the Interior) through the Secretary
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of State, to enter i ternational agreements to protect marine
mammals, and to take other measures to promote an international
prcgram to protect marine mammals.

(£) 16 U.S.C. §1538(c)—-makes unlawful the violation of
any provision of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora.

(7) 19 U.5.C. §1323--grants the President authority to
increase the duty rate, not to exceed 50 percent above the rate
existing on July 1, 1934, on any fish that are the product of
a country that refuses to engage in negotiations relating to
use or conservation of fishery resources.

(8) 22 U.S.C. §§1971-1979--authorizes the Secretary of State
to take appropriate action to protect U.S. vessels seized by
foreign countries and provides for reimbu:rsement to vessel owners
for losses sustained as a result of the seizure.

(9) 22 U.S.C. §2753(b)--prohibits foreign sales for a period
of one year to any country that seizes or fines an American
fishing vessel for fishing more than 12 miles from the coast
of that country.

(10) 22 U.S.C. §2370(o)--provides for possible exclusion
from certain foreign assistance for countries that seize or
impose any penalty or sanction against any U.S. fishing vessel
on account of its fishing activities in international waters.

(11) 33 U.S.C. §1442(b)--grants the Secretary of Commerce
authority to act in conjunction with other countries in carrying
out a research program (under section 1442) on long-range effects
of pollution, overfishing, and man-induced changes of ocean
ecosystems.

(12) 46 U.S.C. §251--prohibits foreign vessels from landing
their fish catch in the United States.

(13) 46 U.S.C. §§310 and 3ll--require that the owner of any
U.S. fishing vessel who intends to touch and trade at any foreign
port must obtain permission from the Government to do so before
departing.

(14) Sections 201-204 of the 1976 Act--regulate foreign
fishing within 200 miles of the ccastline of the United States
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and direct the Secretary of State to renegotiate existing
treaties that affect fishing in the fishery conservation zone.

Several comments concerning certain of these statutes: (1)
19 U.S.C. §1323, allowing the President to raise duty rates up
to 50 percent above the rate existing on July 1, 1934, could be
obsolete if the rates today have already reached that point; if
they have not, some adjustment of the base date might be warranted;
(2) several sections, such as 22 U.S.C. §2753(b) and 22 U0,S8.C.
§2370(o), provide for sanctions against foreign countries that
seize U.S. fishing vessels in international waters. Congress might
consider combining these and similar statutes into one law dealing
with the subject; and (3) the inconsistency of 16 U.S.C. §2753(b)
with the 200-mile limit established in the 1976 Act has already
been discussed.

In addition to the above statutes, import limitation
statutes and other commercial statutes, to be discussed below,
also affect foreign relations.

D. Laws Regulating the Industry

Since the fishing industry operates in interstate and foreign
commerce, it is subject to Federal regulation. The main areas
of Federal regulation are (1) domestic and foreign commercial
activities, (2) labor, and (3) vessels. For the most part, the
Department of Conmerce administers laws regqulating commercial
fishing activities. It is the duty of the Department of Commerce

"to foster, promote, and develop the * * * fishery industries
* % % "

1. Regulation of the fishing industry in domestic and
foreign commerce

(1) 16 U.S.C. §772(b)--restricts halibut imports.

(2) 16 U.S.C. §776a(b)--restricts importirg and exporting
Pacific salmon.

(3) 16 U.S.C. §78l--apparently makes it unlawful to import
or export sponges less than five inches in diameter that are
caught outside State waters in the Gulf of Mexico or in the
Straits of Florida.
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(4) 16 U.S.C. 5§851-856--restricts transporting black
bass in interstate or foreign commerce.

(5) .S5.C. §516c(a)--restricts importing and exporting
whales.

(6) 16 U.S.C. §955(c)~-calls for regulations restricting
importing and exporting tropical tuna.

(7) 16 U.S.C. §971le(aj(2)--restricts importing and exporting
Atlantic tuna.

(8) 16 U.S.C. §988(a)--restricts importing and exportinc
fish of the Northwest Atlantic fisheries.

(9) 16 U.S.C. §1029(a)--restricts importing and exporting
fish of tbhe North Pacific fisheries.

(10) 16 U.S.C. §1100b-6--restricts transshipping shrimp
off the coast of Brazil.

(11) 16 U.S5.C. §l171(a)—--appears to restrict importing
and exporting sea otters.

(12) 16 U.S.C. §1371 et seg.--restricts importing marine
mammals.

(12) le6 U.S.C. §1538--prohibits importing or exporting
endangered species of fish or wildlife; further prohibits
delivering, receiving, carrying, transporting, shipping, or
selling or offering to sell any such species in interstate
or foreign commerce.

(14) 22 U.S.C. §1978--restricts importing fishery product-
from countries that do not cooperate in international fishery
conservation.

(15) §205 of the 1976 Act--restricts importing fish
and fish products from countries that do not cooperate in
international fishery agreements,

In addition to statutes regqulating foreign commerce,
the following statutes requlate domestic commerce:
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(1) 16 U.S.C. §772b(f)--restricts use of Northern
Pacific halibut.

(2) 16 U.S.C. §776a(b)--restricts use of Pacific salmon
in interstate commerce.

(3) 16 U.S.C. §781--prohibits sale of commercial sponges
less than five inches in diameter.

(4) 16 U.5.C. §§851-856--restricts transporting black
bass in interstate or foreign commerce.

(5) 16 U.s.C. §916c(a)--restricts rales of whates and
whale products.

(6) 16 U.S.C. §971e(a)(2)--restricts sale of Atlantic
tuna.

(7) 16 U.s.C. §988(a)--restricts sale of fish of North-
west Atlantic fisheries.

(8) 16 U.S5.C. §1029(a)--restricts sale of fish of North
Pacific fisheries.

(9) 16 U.s.C. §1171(a)-~-restricts sale of sea otters.

(10) 16 U.S.C. §1372(a)(3) and (4)--restricts sale and
other commercial use of marine mammals.

(11) 16 U.s.C. §1536--restricts sale and other
commercial use of endangered species.

(12) 7 U.s.C. §1621 et seq.--regulates marketing of
agricultural products, which Includes fish produced through
agriculture.

(13) 15 U.S.C. §§521 and 522--authorize persons engaged
in the fishing industry to act together in associations in
collectively catching, producing, preparing for market, pro-
cessing, handling and marketing their products in interstate
and foreign commerce, so long as such association does not
monopolize or restrain trade in interstate or foreign commerce.
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(14) 15 U.s.C. §§713c-2 and 3--provide for purchase and
distribution of surplus fishery products by the Secretary of
Agriculture and promotion by the Secretary of the Interior of
free flow of domestically produced fishery products.

(15) 21 U.S.C. §301 et seq. --regulates s.nitary conditions
in the food (including fish) indvstry.

(16) 21 U.S.C. §372a--provides for voluntary inspection
of sea fcod upon request of any sea food packer.

(17 2. U.S.C. §374--authorizes the Secretary of HEw
to inspect establishments that manufacture, process, pack,
or hold for introduction into interstate commerce, any food
(including fish) products.

The word "restricts" as used in the above listing of stat-
utes means that it is unlawful to carry on the activity specified
(e.g., importing, selling, etc.) except as delineated in the
relevant statute; at the very least, the statute usually requires
a permit.

While several of the above statu es--16 U.S.C. §§781, 772b,
955¢, 1171(a), for example--prohibit possession, sale, etc.,
of the described species, they do not specifically prohibit
"importing" or "exporting" those species. If Congress intended
these statutes to prohibit importing or exporting the named
species, consideration should be given to clarifying thenm,
at least when ‘the conventions, agreements, or treaties are
renegotiated. If importation and exportation were not intended
to be prohibited, Congress might want to make that clear.

In the case of 16 U.S.C. §1100b-6, which restricts shrimping
off the coast of Brazil, the statute does not appear to prohi-
bit importing or otherwise trading or sellingy shrimp caught in
violation of the law. 1In this regard, Congress might consider
strengthening the law by prohibiting such activities.

Congress might also want to consider clarifying or
strengthening 16 U.S5.C. §§772b, 781, and 955(c) by specifically
prohibiting sales or other commercial use of the species in
question.

While 21 U.S.C. §§372a and 374 provide for fish inspection,
it is not mandatory. Congress might want tc consider making fish
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inspection mandatory in much the same way that it has imposed

manc itory inspection upon certain phases of poultry and meat
processing. See 21 U.S.C. §451 et seq. and 21 U.S.C. §601 et seq.,
respectively.

Under 15 U.S.C. §713c-2, the Secretary of Agriculture is
to provide for the purchase and distribution of surplus fishery
products. Under 15 U.S.C. §713c-3, the Secretary of the Interior
is to promote the flow of domestically-produced fishery products.
Congress may want to consider transferring one or both of these
functions to the Secretary of Commerce; if it has already done
so, the statute or statutes should be amended to reflect the
transfer.

Section 205 of the 1976 Act and 22 U.S.C. §1978 overlap
to the extent that section 205 encompasses the section 1978
restriction on fish imports from countries that do not cooperate
in international fishery conservation. Congress might wish
to consider eamending section 1978.

2. Laws regulating labor in the fishing industry

(1) 29 U.Ss.C. §213(a)(5)--fishermen and other people
employed in other facets of the fishing industry are exempt from
coverage of the minimum wage and maximum hour provision of the
Fair Labor Standaréds Act.

(2) 46 U.S.C. §§531-533--regulates employment during
fishing voyages, requiring written agreement for certain voyages.

(3) 46 U.S.C. §60l--protects wages of fishermen from
garnishment.

(4) 46 U.S.C. §688--provides remedy for fishermen injured
on fishing vessels and guarantees right to jury trial.

(5) 46 U.S.C. §751--provides remedy for wrongful death on
high seas.

3. Regqulation of vessels
Title 46 of the United States Code, which deals with shipping,

nrovides for such matters as registration, enrollment, licensing,
and inspection of U.S. vessels. Not all provisions apply to
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fishing vv 1s. For example, section 367 exempts fishing vessels
from laws y. erning inspection of steam vessels. Many of the

laws that regulate vessels have been enacted for the benefit and
protection of U.S. vessels, including fishing vessels. Section
251, for example, provides that only enrolled U.S. vessels are
entitled to the privileges of vessels employed in the coasting
trade or fisheries, and except as otherwise provided by treaty or
convention, no foreign vessel may land its catch in the United
States. The abbreviated study made of this area showed no incon-
sistencies or overlaps in laws affecting vessels employed in

the fishing industry.

E. Reporting Requirements

There are several areas where the Secretary of Commerce is
authorized or directed to take certain action relative to the
U.S. fisheries and then report progress made in that area to
the Congress, the President or to some other party.

(1) 16 U.S.C. §742d--directs the Secretary tc make
periodic reports to the public, to the President, and to Congress
on the following: production and flow to market of fish and
fishery products; availability and abundance and the biological
requirements of fish resources; competitive economic position
of fish and fishery p-rAucts; statistics on commercial and
sport fishing; imp~ of production and marketing prac-
tices in regard tc _.si. ~1 species and the conduct of educa-
tional and extension ser....:s relative to commercial and sport
fishing; and any other matters related to fish operations
deemad by the Secretary to be of public interest.

(2) 16 U.S.C. §742h:

"(a) The Secretary of the Interior shall
make an annual report to the Congress with
respect to activities of the United States
Fish and Wildlife Service under sections
742a to 742d and 742e to 742j of this title,
and shall make such recommendations for addj-
tional legislation as he deems necessary.

"(b) The Secretary is authorized to make
a report to the President and the Congress,
and, when requested by the United States
Tariff Commission in connection with section
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1364 of Title 19, or when an investigation
is made under the Tariff Act of 1930, the
Secretary is authorized to make a report to
such Commission, concerning the following
matters with respect to any fishery product
which is imported into the United States,
or such reports may be made upon a request
from any segment of the demestic industry
producing a like or directly compektitive
product-——

"(1) whether there has been a downward
trend in the production, employment in the
production, or prices, or a decline in the
sales, of the like or directly competitive
product by the domestic industry; and

"(2) whether there has been an increase
in the imports of the fishery products into
the United States, either actual or relative
to the production of the like or directly
competitive product produced by the domestic
industry."

The transfer of frunctions under Reorganization Plan No. 4 makes
most of the reporting required by section 742h the duty of the
Secretary of Commerce.

(3) 16 U.S.C. §744--directs the Secretary of Commerce to
submit annually to Congress a detailed statement of expenditures
under all appropriations for "piropagation of food fishes."

(4) 16 U.S.C. §757b--the Secretary is directed to report
to the States, Congress, and Federal water resources construction
agencies on studies to conserve, develop, and enhance the anadro-
mous and Great Lakes fisheries.

(5) 16 U.S5.C. §760f--authorizes (does not direct) the
Secretary to report to the public the results of research on
migratory marine fish of interest to recreational fishermen, con-
ducted pursuant to §760e.

(6) 33 U.S.C. §l442(c)--the Secretary is directed to
report to Congress on the results of research, conducted pur-
suant to this section, on possible long-range effects of pollu-
tion, overfishing, and man-induced changes of ocean ecosystems.
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Congress might want to consider consolidating, or at least
summarizing in one single place, the reporting that is required
(mandatory) of the Secretary of Commerce. In addition, section
742h, and possibly other sections, could be clarified by separating
reports required of the Secretary of Commerce from those required
of the Secretary of the Interior. This is another instance where
the statute's failure to reflect the transfer of functions under
Reorganization Plan No. 4 creates ambiguities.

III. FEDERAL ASSISTANCE

Federal assistance for the benefit of U.S. fisheries is
provided in various forms to both the States and the fishing
industry itself.

A. States

The law provides for financial assistance to the States
as follows:

(1) 16 U.S.C. §777c~-provides for apportionment of funds
by the Secretary of the Interior (transferred to Secretary of
CommeY¥ce) among States for fish restoration and management
projects.

(2) 16 U.s.C. §779 et seq.--provides for apportionment of
funds by the Secretary of Commerce among the States to carry out
projects designed for the research and development of the com-
mercial fisheries resources of the nation.

(3) 16 U.S.C. §l223--authorizes the Secretary of the
Interior to share the cost of managing, developing, and admin-
istering any area, lands, or interest therein within an estuary
and adjacent lands which are owned or thereafter acquired by a
State or by any political subdivision thereof.

(4) 16 U.S.C. §1379(b)--authorizes grants to States to
assist them in developing and implementing State programs for
the protection and management of marine mammals.

(5) 16 U.S.C. §1454--authorizes grants to coastal states

to assist in developing a management program for the land and
water resources of its coastal zone.
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(6) 16 U.S.C. §l455--authorizes grants to coastal states
for not more than two-thirds the cost of administering a coastal
management program.

(7) 16 U.S.C. §l46l--authorizes grants to coastal states
of up to half the cost of acquiring, developing, and operating
estuarine sanctuaries for the purpose of studying natural and
human pr- tesses occurring within the estuaries of the coastal
zone.

In addition to direct financial assistance to the States
in the fisheries area, the Federal Government provides other
types of assistance to the States pursuant to Federal statute:

(1) 16 U.S.C. §661-—authorizes the Secretary of the Interior
(with some functions transferred to the Secretary of Commerce)
to "provide assistance to, and cooperate with, * * * State * * *
agencies and organizations in the development, protection,
rearing, and stocking of all species of wildlife, resources
thereof, and their habitat, in controlling losses of the same
from disease or other causes, in minimizing damages from over-
abundant species * * *_ "

(2) 16 U.S.C. §667b——-authorizes use of federally-owned
property for wildlife conservation purposes by the States.

(3) 16 U.S.C. §753a--authorizes the Secretary of the
Interior or the Secretary of Commerce, as appropriate, to enter
into cooperative agreements with States to develop research
and training programs for fish and wildlife resources. Federal
participation is limited to assigning Federal personnel to serve

at cooperative research units, supplying certain equipment,
and paying incidental expenses of Federal personrel.

(4) 16 U.S.C. §757a--authorizes the Secretary of the Interior
(with transfer of functions to the Secretary cf Commerce) to enter
into cooperative agreements with one or more States for the con-
servation, development, and enhancement of the anadromous fishery
resources of the nation.

(5) 16 U.S.C. §760a--directs the Secretary of Commerce to
study fish of the Atlantic coast in order to recommend to the
coastal States appropriate measures for the development and
protection of such resource.
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(6) 16 U.5.C. §§760-2 thru 760-12~-provide for construction
and operation of ficsh hatcheries in several different States.

(7) 16 U.S.C. §777--directs the Secretary of the Interior
(with transfer of function to the Secretary of Commerce) to
cooperate with the States in fish restoration and management
projects. While this is mostly in the form of financial assist-
ance, there is provision (see section 777h) for use of Govern-—
ment personnel and other forms of assistance for these projects.

(8) 16 U.,5.C. §1201 et seq.—-the Secretary of Commerce is
authorized to cooperate with and provide assistance to the States
in controlling and eliminating jellyfish.

(9) 16 U.S.C. §1221 et seq.—--provides for non-financial,
as well as financial, assistance to the States to develop the
Nation's estuaries.

(16) 16 U.S.C. §1380-~authorizes grants or other financial
assistance to States to assist in research relevant to the protec-
tien and conservation of marine mammals.

B. Industry

In addition to providing assistance to the States, Federal
law provides for assistance, financial and otherwise, to the
fishing industry. Financial assistance (direct and indirect) to
members of private industry is provided as follows:

(1) 16 U.s.C. §742c--authorizes the Secretary of the Interior
(with transfer of functions to the Secretary of Commerce) to make
loans for financing or refinancing the cost of purchasing, con-
structing, equipping, maintaining, repairing, or operating new
or used commercial fishing vessels or gear.

(2) 16 U.S.C. §760d--authorizes the Secretary of Commerce
to make grants to public and nonprofit private universities and
colleaes to promote the education and training of professionally
trained personnel (including scientists, technicians, and teachers)
needed in the field of :ommercial fishing.

(3) 19 U.S.C. §1309 and 26 U.5.C. §4221--provide exemption
from customs duties and interiial revenue (excise) taxes for supplies
of vessels of the United States employed in the fisheries or in
the whaling business.
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(4) 22 U.S.C. §§1973 and 1977--provide rinancial assistance
(reimbursement) to fishermen for certain financial charges and
losses sustained as the result of seizure by a foreign country
outside that country's territorial waters.

(5) 46 U.S.C. §1177--allows owners or lessors of ves:els
to enter into agreements with the Secretary of Commerce to
establish a capital coastruction fund, contributions to which
are tax deductible, to provide replacement vessels, additional
vessels, or reconstructed vessels, built in the United States
for operation in the fisheries of the United States.

(6) 46 U.S.C. §1271 et se .=—authorizes the Secretary of
Commerce te guarantee obligations that aid in financing or refi-
nancing construction, reconstruction, or reconditioning of vessels
owned by U.S. citizens for use in, among others, the fishing
trade or industry; and financing or refinancing the purchase
of vessels acquired by the Secretary as a result of payment

on a defaulted loan.

(7) 46 U.S.C. §1401 et seq.--authorizes the Secretary of
the Interior to subsidiz2 the construction of fishing vessels
in the shipyards of the United States. No applications for such
subsidies were to be accepted after June 30, 1972.

Federal ass.stance to industry is provided for in forms
other than financial assistance:

(1) 7 U.S.C. §61l2¢ and 15 U.S.C. §§713c-2 and 3--promote
certain coromercial activities for fish products.

(2) 16 U.S.C. §66l-—authorizes the Secretary of the Interior
(with transfer of functions to the Secretary of Commerce) to
provide assgistance to, and to cooperate with, Federal, State, and
public or private agencies and organizations in the develcopment,
protection, rearing, and stocking of all species of wildlife,
resources thereof, and their habitat, in controlling losses of
the same from disease or other causes, and in minimizing damages
from overabundant species.

(3) 16 U.S.C. §1538--exempts fish importers and exporters
from certain requirements of the Endangered Species Act.

(4) 22 U.s.C. §1971 et seq.-~-provides for protection of
U.S. fishing vessels seized by foreign countries and directs the
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Secretary of State to take action for the welfare and release
of U.f. vessels and fishermen.

(5) 46 U.S.C. §§367 and 404--exempt fishing vessels from
required inspection of steam vessels.

(6) 46 r.S.C. §601--prohibits attachment of wages of
fishermen.

The Federal statutes thus provide for various forms of
assistance to benefit the U.S. fisheries. Direct financial
~assistance to the industry breaks dowr. into three basic forms--
subsidies (46 U.Ss.cC. §1401 vt seq.), loans (16 U.S.C. §742¢c),
and loan guarantees (46 U.S,.C. §1271 et seq.). The subsidy and
loan programs pertain only to fishing vessels, while the loan
guarantee program is for the benefit of other vessels as well.
Congress might want tc consider an overall review of these direct
assist-nce programs to consider the following questions:

(1) Should they all be within the same title of the United
States Code? Presently, the loan program is under title 16 and
the other two are under title 4e6.

(2) Should a separate loan guarantee program for fishing
vessels be established?

(3) Should 46 U.s.C. §1401 et seq., (subsidies), administered
by the Secretary of the Interior, be amended to be administered
by the Secretary of Commerce? If the Reorganization Plan has
already transferred this function, then the statute should be
amended to reflect the transfer.

(4) Should the 1972 date beyond which applications for
subsidies were not to be accepted, be extended again?

(5) Should the statutes spell out more pPrecisely eligibility
guidelines for each category of assistance? Under present law,
no criteria are provided to guide the Secretary in determining
that an applicant is not eligible for a loan, but is eligible
for a loan guaranty.

IV. ENFORCEMENT AND SANCTIONS

Laws would have little impact if there were no provision for
sanctions and enforcement. The following departments and agencies
have enforcement responsibility over the following fishery-related
laws:
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(1) 14 U.s.C. §2--establishes general enforcement powers
of the Coast Guard as follows:

"The Coast Guard shall enforce or assist
in the enforcement of all applicable Federal
laws on and under the high seas and waters
subject to the jurisdiction of the United
States: shall administer laws and promul-
gate and enforce regulations for thke pro-
motion of safety of life and prorerty on and
under the high seas and waters subject to the
jurisdiction of the United States covering
all matters not specifically delegated by law
to some other executive department; * * "

(2) 16 U.S.C. §772d--directs the Toast Guard, the Cuv' .oms
Service, and NUAA to enforce the Northern Pacific Halibut Act
(16 U.S.C. §772 et seq.).

(3) 16 U.5.C. §776d--directs the President to designate
a Federal agency to be responsible for enforcing the Sockeye
Salmon or Pink Salmon Fishing Act ot 1947 (16 U.S.C. §776 et seq.).

(4) 16 U.S.C. §785--directs the Secretary of Commerce to
enforce the law prohibiting taking of sponges of specified sizes
(16 U.S.C. §781 et seq.).

(5) 16 U.S.C. §852d--directs personnel of the Secretary of
the Interior or the Secretary of Commerce, as appropriate, to
enforce the law that regulates transportation of black bass.

(6) 16 U.S.C. §91€j--directs the Secretary of Commerce
to enforce the wWhaling Convention Act of 1949,

(7) 16 U.S.C. §959(b)~--makes the Coast Guard, the Department
of Commerce, and the Bureau of Customs responsible for enforcing
the Tuna Conventions Act of 1950, and the Secretary oi Transpor-
tation, in cooperation with the Secretary of Commerce, responsible
for enforcing the provisions relating to vessels engaged in
whaling.

(8)-16 U.S.C. §971d—-directs the Secretary of Commerce to
enforce the Atlantic Tunas Convention Act of 1975, while .naking
enforcement activities at sea under this Act the responsibility
of the Secretary of the department in which the Coast Guard is
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operating (in peacetime, the Department of Transportatinn), in
cooperation with the Secretary of Commerce and the Customs Service.

(9) 16 U.S.C. §986--directs the Secretary of Commerce
to enforce the Northwest Atlantic Fisheries Act of 1950, while
making enforcement activities relating to vessels engaged in
fishing the responsibility of the Secretary of the department
in which the Coast Guard is operating, in cooperation with the
Secretary of Commerce.

(10) 16 U.S.C. §§1025a and 1027 (a)~-directs the Secretary of
Commerce to enforce the North Pacific Fisheries Act of 1954, while
making enforcement of activities relating to vessels engaged in
fishing the responsikility of the department ia which the Coast
Guard is operating, in cooperation with the Secretary of Commerce.

(11) 16 U.s.C. §1083(a)--makes enforcement of the law prohi-
biting foreign fishing vessels in U.S. territorial waters the
responsibility of the Secretary of Commerce, the Secretary of the
Treasury, and the Secretary of the department in which the Coast
Guard is operating. This section was repealed by the 1976 Act.

(12) 16 U.s.C. §1100a-1(b)--makes enforcement of the law
prohibiting certain foreign vessels in U.S. fisheries the respon-
sibility of the Secretary of Commerce and the Secretary of the
department in which the Coast Guard is operating.

(13) 16 U.S.C. §1100b-8~-directs the Secretary of Commerce,
the Secretary of the department in which the Coast Guard is
operating, and the Secretary of the Treasury to enforce the Off-
shore Shrimp Fisheries Act of 1973.

(14) 16 U.S.C. §1182--makes enforcement of the Fur Seal
Act of 1966 the responsibility of the Secretary of the Interior,
the Secretary of Commerce, the Secretary of the Treasury, and
the Secretary of the department in which the Coast Guard is
operating.

(15) 16 U.S.C. §1377(a)--directs the Secretary of Commerce
to enforce the Maiine Mammal Protection Act of 1972,

(16) Section 311 of the 1976 Act--"The provisions of this
Act shall be enforced by the Secretaery [of Commerce] and .-

Secretary of the department in which the Coast Guard is operating
* Kk x o
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The enforcement laws are consistent in selecting the
Department of Commerce and the Coast Guard as the pr1mar) bodies
to enforce the fishery laws. Certain arrest and seizure powers
usually are granted by statute to the enforcing agency. Along
with enforcement statutes, sanctions or penalties are prescribeaq,
usually a fine and/or imprisonment. The maximum amounts of
fines prescribed under older statutes may not be appropriate
today due to inflation. For example, 16 U.S.C. §772e calls for
a fine of not more than $1,000 for violation of the Northern
Pacific Halibut Act of 1937. $1,000 today is certainly not equiv-
alent to $1,000 in 1937 and it might be more appropriate to impose
higher fines today. The fine for catching certain size sponges,
up to $500 (16 U.S.C. §783), has not been changed since its enact-
ment in 1914. In addition to considering amendment of these
two provisions, Congress might want to consider amending the
following statutes because the fines they authorize may also
be outdated: 16 U.S.C. §§666a, 772f, 776c, 853, 916e and f, 989,
and 46 U,.S.C. §319.

V. CONCLUSION

The fishery laws, generally, could be improved with some
reorganization, recodification, and clarification.

First, Congress might consider reorganizing and recodifying
most of the fishery laws under one title of the Urited States Code.
While many of the laws are now in title 16, many « chers are scat-
tered throughout other titles (e.g., tltles 15 and 46) of the Code.
Either title 15 or title 16 would be a logical place for the
fishery laws, with a separate chapter or chapters on fisheries.

Of course, there are laws that pertain to fisheries that also
pertain to other matters and would be best left in place.

Fisheries laws, when revised and recodified, should be
separated from wildlife laws and from shipping laws. Fish
conservation appears to be different from wildlife conservation
and properly should be treated separately. Likewise, it might
be helpful to separate fish-related laws from general shipping
laws. In such areas as research and firancial assistance to
the fishing industry, consolidation of the laws would also be
beneficial.

Further, in recodifying the laws, the powers and the duties

and responsibilities of the Secretary ot Commerce could be clearly
defined to refliect the transfer of functions under Reorganization
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Plan No. 4 of 1970. For example, 16 U.S.C. §742h, which lists

a variety of Fish and Wildlife Reports to be made by the Secretary
of the Inte.inr, has been changed by the Reorgani zation Plan.

The statute does not reflect this change except tor a note at

the end of the provision that does not help define the functions
transferred to the Secretary of Commerce without r2ference to

the Reorganization Plan itself, which does not, in all cases,
completely clarify matters. A provision of law like section

742h could be divided into two separate statutes--one designating
wildlife reports required of the Secretary of the Interior and
the other designating fish reports required of the Secretary

of Commerce. Many laws could be changed in the same way.
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Popular Names of Laws

U.S. Code citation

appearing in text Popular name of law

7 U.8.C. §1011 Food and Agriculture Act of 1962

7 U.S.C. §1621 et seq. Agricultural Marketirg Act of 1946

15 U.S.C. §713c-3 Fishery Products Act

16 U.S.C. §§460k-460k-1 Refuge Recreation Act

16 U.S.C. §4601-12 Federal Water Project Recieation
Act

16 U.S.C. §§661—-667¢ Fish and Wildlife Coordination Act

16 U.5.C. §§694-694Db Fisn and Game Sanctuary Act

16 U.S.C. §§742a-754 Fish and Wildlife Act of 1956

16 U.S.C. §744 Predacious Fishes Act

16 U.S.C. §§755-757 Columbia Basin Fishery Development
Act

16 U.S.C. §§757a-757f Anadromous Fish Conservation Act

16 U.5.C. §§758-7584d Farrington F shery Resources Act

16 U.S.C. §§772-772i Northern Pacific Halibut Act of 1937

16 U.5.C. §§776-776¢ Salmon Fishery Act, also referred
to as Sockeye Salmon Fishery Act
of 1947

16 U.S.C. §§777c, Federal Aid in Fish Restoration Act

777e-777g, 177k Amendments of 1970
16 U.S.C. §§781-785 Sponge Act
16 U.S.C. §§835, Columbia River Basin Project Act

835¢-835¢c-2, 835c-4
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16
16

16

16

16

16

16
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16

16

16
16
21

22

22

22

Uu.s.C.
U.Ss.C.

U.Ss.C.

U.s.cC.

U.s.C.

§§851-856
§§916-9161
§§971-971h

§§981-991

§§1021-1023,

1025-1032

U.S.CI

U.SIC.

U.S.cC.

U.S.cC.

U‘S.C.

§§1051-1058

§§1081-1086

§§1091-1094

§§1100b-1100b-10

§§1151-1159,

1161-1168, 1171-1172,
1181-1187

u.s.cC.

U.s.cC.

§§122: -1226
§§1361, 1362,

1371, 1381, 1384,
1401-1407

U.s.cC.
U.Ss.cC.

U.s.C.

U.s.C.

§§1451-1464
§§1531-1543

§301 et seq.

§§1971-1979
§2730(0)

§2753(b)
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Black Bass Act
Whaling Convention Act of 1949

Atlantic Tuna Conventions Act of
1975

Northwest Atlantic Fisheries Act
of 1950

North Pacific Fisheries Act of 1954
National Fisheries Center and
Aquarium Act

Bartlett Act (three-mile fishery
jurisdiction)

Bartlett Act (twelve-mile fishery
jurisdiction)

Offshore Shrimp Fisheries Act of
1973

Fur Seal Act of 1966

Estuarine Areas Act

Marine Mammal Protection Act of
1972

Coastal Zone Management Act of 1972
Endangered Species Act of 1973

Federal Food, Drug, and Cosmetic
Act

Fishermen's Protective Act of 1967

The Foreign Assistance Act of 1961,
1965 Amendment

Foreign Military Sales Act
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29 U.S.C. §213(a)(5)

33 U.s.C. §1104

33 U.s.C. §liz3

33 U.S.C. §§1441-1442

43 U.s.C. §l312

46 U.s.C. §11

46 U.S.C. §251

46 U.S.C. §259

46 U.S.C. §§319, 225
46 U,.S.C. §§531-534

46 U.S.C. §601

46 U.S.C. §§1159, 1177

46 U.S.C. §§1271-1276,
1279a and b

46 U.S.C. §§1401-1413

43

AFPENDIX II
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PROFILES OF IMPORTANT U.S. FISHERIES

CLAMS

The clam is a bivalve mollusk found buried in subtidal
or intertidal beach and mud flats out to depths of over 30
fathoms. The shells which encase the clam's body are joined
together at the back by a hinge usually visable from the
outside. Two prominent features of the clam's body are the
foot and siphon or "neck." The muscular foot aids the clam
in digging up or down in the soft sand or mud. The retract-
able siphon is a tubelike éxtension taking water in and out
of the clam. Iu some species the siphon consists of the two
tubes. The incoming water brings food and oxygen to the
clam; the outgoing water carries the waste products away.

from New England, Middle Atlantic, and Chesapeake Bay States.
The Pacific coast commercial clam production comes primarily
from Washington and is small, accounting for about 1.3 per-
cent of total 1973 landings. Howe.ver, potential exists to
increase Pacific coast clam production, especially from the
underused clam resources of Alaska.

Along the Atlantic coast the three clam species ranking
highest in commercial importance are known as hard clams,
soft clams, and surf clams. Hard clams are highest in value
while surf clams are largest in volume. Most of the hard
clam fishery landings are recorded in Middle Atlantic States
cf New York and New Jersey. Hard clam landings valued at
$16.9 million, using exvessel prices, ranked this fishery
sixth among Atlantic coast fisheries in 1973. Surf clams
are harvested Predominantly in the Middle Atlantic and
Chesapeake Bay areas with New Jersey and Virginia leading
in production. With landings valued at $9.8 million in
1973, this fishery ranked eighth among Atlantic coast fish-
eries. New England and Chesapeake Bay States are the pri-
mary soft clam production areas. In recent years Maine has
produced most of the soft clams. The soft clam fishery
ranked 1llth among Atlantic coast fisheries in 1973 with
landings valued at $6.9 million.

STATUS OF FISHERIES

Current harvest

Landings of hard, soft, surf, and other clams in 1975
were 111 million pounds worth a record $41 million. The
quantity landed in 1975 is lower than record landings of
119.9 million pounds in 1974. This decrease was due prin-
cipally to a decline in surf clam landings from a record
level of 96.1 million pounds in 1974 to 86.9 million pounds.
Landings and value of the clam fisheries from 1965 to 1975
are shown in Table 1.
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Surf clams have recently accounted for over 75 percent of
total clam landings but oenly about 30 percent of the total
value. Virginia, for the fourth consecutive year, led in surf
clam landings with 39.1 million pounds, a 33-percent decrease
from 1974. New Jersey was second with 35.6 million pounds of
meats, a 57-percent increase over 1974. These two States
have historically accounted for the majority of surf clam
landings. Table 2 shows 1975 clam landings by State. The
majority of surf clams in recent years have been caught in
offshore waters. For years 1973, 1974, and 1975 preliminary
data shows that 88.2 percent, 77.4 percent, and 50.9 percent,
respectively, were landed beyond 3 miles off the coast.

Hard clam landings have been consistently between 14 to
17 million pounds annually and have averaged about 15 percent
of the total clam catch. This species, however, has accounted
for about 50 percent of the value of all clam landings. New
York, with over half of the catch, is the leading hard-clam-
producing State; MNew Jersey is second. Hard clams are har-
vested almost entirely within 3 miles of the coast. Less
than 1 percent were harvested beyond this distance in years
1973 to 197s5.

In 1975 Maine contin 1 as the leading soft-clam-produc-
ing State with about 75 °nt of the total landings of 8.8
million pounds. Maryland was the leading soft-clam-producing
State until 1972 when Hurricane Agnes caused extensive damage
to the resource. Since that time production has been relative-
ly low. For example, 1975 preliminary data shows Maryland's
landings at about 1.1 million pounds in comparison to 6 million
pounds landed in 1971.

Washington in 1975 produced about 99 percent of total
Pacific coast hard and soft clam landings of 670,000 pounds
valued at $342,000. All clam landings along the Pacific
coast were obtained inside 3 miles of the shore,

Several other clam species comprise the "other clam"
category, including the cockle, geoduck, ocean gquahog, rangia,
razor, and sunray venus. 1In 1975 landings for this group
amounted to 524,000 pounds and were valuved at $275,000 or
about 1 percent of domestic production,

The surf clam is the only major clam resource harvested
beyond 12 miles off the coast, and since it has the protec-
tion of being a continental shelf fishery resource, there is
no foreign directed clam fishery off the U.S. coasts.

Fishing fleet

Surf clams are harvested using vessels towing
d;edges. The hydraulic jet dredge is the main
plece of surf—clam—harvesting gear. Dredges are towed
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behind powered vessels and have a wide blade which +»COoOps up
the clams loosered from the ocean bottom by water jets aimed
downward in front of the blade. One advantage of this gear
has been the tremendous reduction in the number of broken
clams and damaged meats in comparison to other clam dredges.
It has been adapted for use on the many different sizes and
types of vessels.

Tre Middle Atlantic surf clam fleet has undergone changes
since the mid-1960s. The most important have been the move-
ment of vessels and the expansion and modernization of the
fleet. Following reduced landings in traditional New Jersey
beds and discovery of surf clam beds off the Virginia coast,
the fleet spread out during the late 1960s and the 1970s in
a southern direction. There is an apparent trend back toward
New Jersey waters as landings have declined off the coast of
Virginia. The average age of the fleet has decreased and the
average length has increased with the addition of large steel
stern-dredges. The fleet has increased from 54 in 1965 to
99 in 1975. These vessels are more than 100 feet in length
and have up to 120-inch dredge blades.

Hard clams are harvested by a variety of methods ranging
from hand gathering to complex machinery. Types of hand gear
used are: clam rakes (clam hooks or hoes), scratch rakes
(basket rakes), tongs, and bull rakes (mud rakes). Mech-
anical gear includes hydraulic and escalator dredges. These
dredges vary in size and design and are usually permitted
only on privately owned or leased bottoms. Table 3 shows
the amount of landings by gear used for hard clams and
other clams for 1972.
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TABLE 3

Summary of Clam Tandings

by Gear, 1972
(Meat weight)

Pounds
Gear  Surf clam Hard clam Soft clam Other clam Total Percent

(000 omitted)

Dredges 63,466 3,287 1,950 1,642 73,345 77.5
Rakes 2 7,265 120 9 7,396 8.2
Hoes 3 10 6,978 2 6,993 7.7
Tongs - 3,826 - - 3,826 4.2
By hand - 986 30 - 1,016 1.1
Shovels - 331 - 171 502 .6
Picks - 373 - - 373 .4
Diving
outfits - - - 163 163 .2
Otter
trawls - 75 - - 75 .1
63,471 16,153 9,078 1,987 90,689 100.0

In New York, which produces most of the hard clams, clam
diggers currently use about 4,000 small boats, approximately
14 to 30 feet long, to harvest hard clams. 1In addition, 25
boats harvest from private grounds using mechanical equip-
ment.

The main types of hand gear used to harvest the soft
clams are clam hoes. Escalator dredges are used primarily
in the Chesapeake Bay regicn. This highly mechanized fishery
was nonexistent before 195C, but with the invention of the
escalator dredge, it rapidl: 2xpanded. The Maine soft clam
fishery is essentially a seasonal hand labor industry requir-
ing a small investment. The necessary gear and equipment
are four-tined, short-handled hoes, half bushel rollers, and
a means of transportation to and from the flats. Small out-
board motor boats or row boats are used except where flats
are easily accessible by land.

Pacific coast clams are harvested by hand or aredge. The
size of the operation determines the equipment used. Although
mechanical harvesters are available and in use, many clams are
still harvested by hand, using rakes, forks, shovels, 2nd
other devices.

I'roducts and processing

Clams are sold in a variety of forms and used in many
different ways. Clams are sold in the shell either fresh or
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frozen or with the meat removed (shucked) and sold fresh or
frozen. Clams are baked, steamed in the shell, broiled on the
half shell, fried or used in chowders, fritters, sauces,
d“ns, salads, and canapes.

Clams are sold packed in cans in large quantities as
shown in the following table.

TABLE 4

U.S. Canned Clam Production by Type of Final Product
1972

Number

of Standard
Production plants cases Percent Pounds Percent Value Percent
Whole 3 3,731 - 55,965 - $ 123,624 -
Minced 13 700,088 24 16,5C1,329 1, 9,150,463 31

Chowder 10 1,953,214 66 58,596,420 73 17,161,756
Juice 9 208,212 7 6,246,360 8 827,151
Specialties 12 98,860 3 4,745,280 6 2,394,951

w
@® W

Total 2,964,105 100 80,145,345 100 $29,657,945

j=
[
(-]

|

Surf clams are produced and sold as processed food pro-
ducts. The final products are unique because they include
only the muscle tissue and are not sold on the fresh market
directly to the consumer. Before 1970 only the larger clams
were acceptable due to manual processing in the industry.

The development of automated shucking and eviscerating equip-
ment and more efficient washing processes have made it tech-
nologically possible to process smaller clams.

After shucking, the clams are washed, taken tc the pro-
cessing plant where they are eviscerated, and washed again
to remove any remaining foreign material. At this point the
meat may be minced, chopped, or sliced into strips. It can
then be canned, made into chowder or clam cakes, refriger-
ated, or frozen and shipped to other processors of specialrty
products. The juices and wash water from this operation are
sometimes packed as clam juice.

Much of the surf clam industry is vertically integrated
from harvesting through processing. Surf clam production
plants are located along the Atlantic coast. Between 1965
and 1974 the total number of shucking, processing, and can-
ning plants increased from 37 to 48 with most of the increase
accounted for by additional shucking plants.

Most of the hard clams in New York and New Jersey are
sold and consumed as shell stock. The few processing opera-
tions produce clam chowder, frozen —lam broth, deviled clams,
minced clams, and stuffed clams. The largest and least ex-
pensive of the clams arc marketed as "chowders."
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"Cherrystones" are medium-sized and medium-priced clams used
almost exclusively for baked clams. "Little necks" are the
smallest and most expensive and are used mcstly in the half-
shell trade and as steamed clams.

Processing of soft clams consists of desilting and wash-
ing for resale or shucking. At the shucking plant, broken
and small clams are discarded because they are difficult to
hand shuck. After shucking, clams are washed in a large air
agitated water bath, drained and packed in gallon cans, and
chilled in a cold room for several hours. The chilled cans
are then placed in barrels and iced for shipment to market.

Canned clams from the Pacific coast must compete with
canned clams from the Atlantic coast and with imports which
are usually Manila clams from Japan. Pacific coast clams arc
usually more expensive than tie others and this tends te de-
press the price to a level making canning only marginally
economical on the Pacific cecast.

Some clams that are processed for use as crab bait are
washed, then dyed to identify them as crab bait. The clams
are then usually placed into 25- or 50-pound sacks and frozen
complete with shell. No significant plant equipment is re-
quired for this process. The frozen clams are stored at the
cannery until sold to the fishermen.

Markets

Clams are high in protein. Between 1965 and 1974, as
shown in table 5, apparent aggregate consumption of clams in
the United States has increased 73 percent. Per capita con-
sumption has increased from .373 pounds in 1965 to .589
pounds in 1974. Clam imports, also shown in table 5, have in-
creased in recent years. In 1974 clam imports were valued at
$5.8 million. Exports of clams are reported combined with
other shellfish exports and as such are considered relatively
small. The exvessel prices for major clam species since 1965
are shown in table 6.

The largest markets for hard clams are New Jersey, New
York, and Pennsylvania. Other major markets are in Florida,
Illinois, and California.

About 45 percent of Maine's 1974 soft clam production
was consumed within the State, while the other 55 percent
went primarily to Bos.on, Massachusetts, where distribution
is provided for the soft clam markets centered in the New
England area.
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Clam markets are highly concentrated in three regions--
New England, Middle Atlantic, and Pacific. Together these
areas account for about 85 percent of the national clam con-

sumption.

TABLE 5

Supply and Consumption of Clams, All Forms

in the United 5tates, 1965-74
(Meat weight)
Pounds
Apparent
aggre-
gate
Supplies consump- Per
Imports tion capita
Year Landings (note a) (note b) consumption
----------- (milliong)--=====w=w=
1965 70.8 1.5 72.3 .373
1966 72.8 2.1 74.9 .383
1967 71.5 1.8 73.3 .371
1968 67.2 2.0 69.2 . 347
1969 80.7 2.9 83.6 .415
1970 99.2 4.9 104.1 .511
1971 84.5 4.2 88.7 .431
1972 90.7 5.1 95.8 .460
1973 (note
c) 106.3 4.3 110.6 .525
1974 (note
c) 119.9 4.9 124.8 .589

a) In shell or shucked clams, canned clams,

chowder converted to meat weights.
b) Canned clam exports are not shown because they are record-
ed only in combined form with "other shellfish." However,
clam exports are considered to ba relatively small.
¢) Preliminary data.

TABLE 6

and canned

Exvessel Value of Clams by Major Species 1965-74

(Meat weight)

--------- (cents

Year Hard
1965 66.1
1966 68.7
1967 74.0
1968 78.9
1969 83.2
1970 89.6
1971 101.5
1972 119.0
1973 (note a) 120.2
1974 (note a) 132.7

a) Preliminary data.
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per pound)

29.9
33.3
40.1
40.4
41.2
46.3
53.7
€1.3
79.1
79.1
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EFFECTS OF A 200-MILE LIMIT

The Fishery Conservation and Management Act of 1976 ex-
tends U.S. jurisdiction over coastal fisheries resources and
provides for improved fishery management. NMFS officials be-
lieve that the surf clam will be managed by o Regional
Fishery Management Council because the majority of the catch
has been harvested beyond 3 miles off the U.S. coast and
because the surf clam is a continental shelf-fishery resource.
The other major clam species are caught predominantly within
the 3-mile territorial zone under State jurisdiction.

Employment

The number of fishermen in the U.S. clam fishery re-
mained relatively stable during the period 1960 to 1971 as
shown in the foilowing table. Employment in the Pacific coast
fishery declined from 3,187 in 1960 to 809 in 1972. Overall
processing employment figures were not readily available.

TABLE 7
U.S. Clam Fishery

1960-71
Year Number of fishermen
1960 16,094
1961 16,080
1662 14,716
1963 16,341
1964 16,013
1965 16,884
1966 16,459
1967 15,457
1968 14,369
1969 15,141
1970 14,979
1971 16,638
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Recreational fishing

Recreational clam digging is a very popular activity.
Large numbers of people and large amounts of clams are in-
volved. One NMFS study estimated that recreational catch of
clams in 1970 was about 40 million pounds (including shells).
The number of recreational clam diggers in some States is very
large. For example, New Jersey licensed about 15,000 recre -
tional clam diggers in 1975. In Maine there are an estimated
10,000 recreational clam diggers.

Recreational clam digging has had a widespread impact
on the commercial clam fisheries in some States. For example,
in California, Oregon, and Washington, commercial harvesting
for clams has been severely restricted and prohibited in
many areas in order for the recreational clam digger to have
access to the clam resource. The aumber of clam diggers in
California is not known but it is considerable. On one week-
end, ovor 150,000 people were seeking clams on Pismo Beach.
During a 2-1/2-month period, some 4 million pounds of clams
were taken from a 4-mile stretch of this beach. In 1971
Oregon reported a recreational catch of 3 million clams. An-
nually, some 300,000 individuals make 650,000 tc 775,000
trips to the Washington ocean beaches and take home from 6
to 13 million razor clams.

Management controls

Clam fisheries are managed by State or local governments.
Regulations vary by fishery and by State. The Federal Govern-
ment has declared the surf clam a continental shelf fishery
resource. Beyond this action, there is no direct Federal re-
gulation of clam harvesting. The surf clam fishery has been
unregulated in some States, including Maryland and Virginia.
As of July 1, 1976, Maryland has a License Requirement and
has given the State's Department of Natural Resources
authority to adopt rules and regulations regarding the catch
and landings of surf clams. New York, New Jersey, and Dela-
ware have both license and operational requirements. For ex-
ample, New York has a minimum shell size regulation; Delaware
has seasonal closure regulations; and New Jersey has regu-
lations covering such aspects as seasonal closure, limitations
on gear size, minimum shell size, and the time during the day
when fishing is permitted. To help coordinate State manage-
ment of the surf clam, the States and NMFS, through the State-
Federal Fisheries Management Program, initiated a cooperative
surf clam management effort in 1973. Although some improve-
ments have been made, progress has generally been slow.

Ii. New Jersey and New York, the center of the hard clam

fishery, harvesting of hard clams in public areas is re-
stricted to use of hand implements, such as raking and
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tonging. No dredging is permitted in public areas. A licence
is required for commercial harvesting. Relaying programs are
also used as a type of management control. A relaying pro-
gram consists of moving clas from condemned waters to clean
water where the clams can pirify themselves before being
harvested and marketed. Another ranagement control is the
leasing of bay bottoms for shellfish culture. However, only
naturally unproductive areas are lensed which leaves the pro-
ductive areas available to the public.

In Maine, the soft clam fishery is regulated by the State and
local governments. A license is required for commercial har-
vesting and seasons, if necessary, vary by area and local
conditions. Mechanical gear, such as dredges, are generally
prohibited. In Maryland, dredges are permitted and are the
only gear used in subtidal areas.

The States regulate and manage the ~<lam fisheries of the
Pacific coast. For example, in Washington, clam-farming
licenses are issued which allow private individuals to cul-
tivate and harvest privately owned or leased clam beds. In
some areas, the State leases clam beds to private individuals
for harvest of the natural production.

Management of clams is also affected by the National
Shellrish Sanitation Program (NSSP), a cooperative agreement
administered by the member shellfish-producing States, the
Food and Drug Administration, and the Shellfish industry to
provide satisfactory pub.ic health protection to consumers
of shellfish. Most States have enacted laws that restrict the
importation of fresh and frozen clam products except from
those States that are members of NSSP and from certified
interstate shippers from within those States. The canned,
heat-retorted clam products can be shipred interstate with-
out NSSP membership.

OPPORTUNITIES FOR GROWTH AND DEVELOPMENT

Resource availability

The availability of clam resources shows a potential for
substantially increased production of some species, particu-
larly from underutilized ones. For the surf clam, however,
landings in recent years have exceeded the estimated maximum
sustainable yield (MSY). In a 1976 analysis of the fishery,
NMFS estimated the surf clam MSY at about 70 million pounds.
Landings in 1973, 1974, and 1975 have exceeded this level.
The highest annual landings total was made in 1974 when 96
million pounds were recorded. NMFS officials believe that
1976 landings should be reduced to below the level of about
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40 million pounds which is biologically sustainable at the
1975 population size and recruitment rate.

An MSY has not yet been established for the hard clam
resource. Nevertheless, a State fishery official believes
that the natural resource is being harvested at sustainable
levels. More resource assessment information is needed and
would aid management of the fishery. Propagation efforts for
hard clams have emphasized artificial spawning and culling
the young clams which are relatively easy to raise. These
clams are reared in specially designed hatcheries and are
then transplanted to controlled growing areas. Development
of a method to protect clams from predators, such as starfish
and crabs, would also boost commercial production and would
encourage the operation of clam hatcheries.

In Maine, which produced about 75 percent of soft clams
in 1975 there is no established MSY for the resource. But
a State cfficial believes that the resource is being fished
at about the sustainable level possible with current harvest-
ing gear, hand hoes. Use of this gear, according to the
State official, results in large numbers of clams left dying
in the clam flats. With the use of a hand dredge, generally
prohibited in Maine, a State official estimates that current
yields could be increased 100 percent or more. The increase
is related to a large reduction in the mortality of clams in
the flats caused during harvesting and to harvesting new
areas where using hand hoes is uneconomical.

The Maryland soft clam resource was hit hard by Hurri-
cane Agnes in 1972. Since then, the fishery has not yet
recovered, in part due to less favorable salinity rates in
the water and clam predators. A State biologist, however,
believes that there will be a substantial increase in land-
ings within the next few years.

On the Pacific coast, Alaska has a large number of
underutilized clam resources, but Washington is presently
recognized as the center of clam production on the west
coast. A commercial harvest of clams in California and Oregon
is virtually nonexistent. In Alaska past and present produc-
tion has not approached the estimated sustainable yield. The
true sustainable yield is unknown, but a University of
Alaska Sea Grant study estimates that yield to be about 50
million pounds (shell weight) a year. The maximum catch in
Alaska has only been one-tenth of that amount and in recent
7ears has not exceeded 1 million pounds.
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In Washington the Puget Sound region has potential for
enlargement of the present clam fisheries and development of
new ones. A survey by divers of the Washington State Depart-
ment of Fisheries estimated there were over 100 million
pounds of subtidal hardshell clams. With this extensive
standing crop, the annual production could be increased with-
out fear of overfishing. Harvesting of these subtidal clams
will have to be done with dredges or other underwater methods.
Successive crops of clams can be produced from hardshell
beds harvested by a hydraulic clam digger.

Another survey indicated over 100 million geoduck clams
are present in the intertidal zones of Puget Sound to a
depth of about 200 feet. With current restrictions, Washing-
ton's geoduck fishery could grow to an estimated annual
landing of 2 to 3 million pounds. Fairly extensive peds of
soft clams occur at the mouth of several rivers in the
Pacific Northwest. Companies have begun harvesting these
clams wi*n hydraulic escalator harvesters on privately owned
or leased beds in the intertidal zone.

Studies on the feasibility of planting hatchery-reared
clam seed on Puget Sound beaches have demonstrated that seed
clams will survive and grow, but this approach has not yet
become economical.

Another underutilized clam resource with potential for
a large volume of landings is the ocean quahog. Its range
in the United States along the Atlantic coast includes a
distance from Maine to Cape Hatte.as, North Carolina. While
landings have averaged less than 2 million pounds per year,
NMFS estimates of MSY show a potential yield of about 70 to
100 million pounds a year.

NMFS analysis of clam aquaculture indicates that at
least six species have potential for aquaculture, but only
the eastern herd shell clam is cultured with the sophisti-
cated methods used for oyster culture. Production of ciams
by aquaculture could be increased from 2.6 million pounds to
an estimated 25 million pounds by 1990 if adequate seed
could be produced in hatcheries and if methods can be
developed for culture of juveniles to field planting size.

Harvesting capability

Advancements in gear efficiency otfer potential for im-
proved harvesting capability. Although there is already
enough capacityv to harvest existing surf clam resources,
harvesting techniques can be substantially improved. Surf
clam dredges must periodically be lowered to the ccean bot-
tom, towed, and then raised to obtain the catch. Equipment
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that would continuously lift clams from the dredge to the
deck would save time in comparison with present operations.
Prototypes of equipment have demonstrated that this principle
is workable. OCne industry official stated that it may not

be adopted because it would require more than the normal two-
or three-man crew and that it may not be eccaomically prac-
tical. He stated, however, that more efficient gear 1is
needed.

More efficient hard clam harvesting is possible in some
public areas; however, the two leading hard clam States limit
harvesting in these areas tc hand implements and power dred-
ges, for example, are not permitted. Hand gear is used in
both States in public areas, and fishermen have adapted to
its use. State officials stated that hard clam fishermen
generally oppose dredges in public areas. Also, State of-
ficials believe that using dredges without strict controls
could lead to depletion, especially since they believe the
resource is being fished at about sustainable levels.

Soft-clam~harvesting methods could be more efficient ac-
cording to a Maine official. Use of hand dredges, original-
ly developed for limited use in mildly polluted areas, but
having applicability in most areas, would cause less mortal-
ity of clams left in the flats and would allow increased
yields from the fishery. Fishermen have opposed permitting
general use of the hand dredge, according to a State of-
ficial, because they believe its use would upset the tradi-
ional ways of the fishery and cause both a loss of iacome
and employment for many of them.

Washington clam fishery has adequate harvesting capabi-
lity as mechanical harvssters from the east coast have been
adapted to meet most harvesting conditions on the Pacific
Coast. ©Some types of hydraulic dredges are very efficient.
For example, one type has been reported as catching 95 per-
cent of the marketable clams in its path with less than 1
percent breakage.

A drag dredge, similar to the eastern surf clam dredge,
is being tested in Alaska to harvest the abundant razor clam
resource which historically has been harvested by hand dig-
ging. This mechanical harvester is capable of harvesting
during high tides and in subtidal waters. In recent years
several manual hydraulic diggers have been developed and
used. Although mechanical harvesters are available and in
use, many small operators still hand dig clams.
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Product development and processing

Cclams and cl-m products are already widely accepted in
current forms. However, there are opportunities for further
developments in clam products and processing. For example,
the laryely underutilized ocean quahog resource with an
estimated MSY of 70 to 100 million pounds and landings under
2 million pounds, offers a substantial opportunity for devel-
opment. Product uses could include clam cakes, fritters,
chowders, and many other dishes which can use a clam flavor.
Some of the reasons why the resource has not yet been devel-
oped more fully include the quahog's flavor which is stronger
than some clam species, such as the surf clam, and its dark
color. The availability of the successfully developed surf
clam having some similar product usage also appears to have
]1imited development of the gquahog. But since the surf clam
has been overfished, demand for the quahog is expected to
increase. NMFS and industry officials cooperatively working
on quahog development are confident that its use will be
substantially expanded.

Another area where there may be potential for prcduct
development involves use of the discarded parts of the surf
clam ranging from 11 to 18 percent of the total meat weight.
On the basis of average annual landings of 44.7 million
pounds of surf clam meats from 1965 and 1969, some 5 to 9
million pounds of this waste was discarded. 1If a profitable
use for this protein and a technique to handle it efficiently
in the plants could be developed, then the waste could be
used more effectively and a disposal problem would be solved.
However, one industry official stated that no one plant pro-
duces a sufficient quantity to make such an operation econo-=
mically feasible at the present time or in the near future.

soft clams are hand processed. Development of an auto-
matic shucking machine would be of substantial benefit to
the industry. However, automation is made difficult by the
many sizes and parts of the clam. Heat shock treatments and
nitrogen freezing have been tried, but th=2 resulting product
has had only limited market acceptance.

Clam processing on the pacific coast is labor intensive,
but automated production machinery to process frozen clams
exists on the east coast and is available if needed.

Marketing potential

Available clam pioducts are readily sold intc existing
markets. In addition, projections of future conditions show
a steadily increasing demand for clam products. fome specific
examples of market expansion include increased distribution
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of hard clams in newly developed markets in California,
Florida, and Illinois; and clamoto juice, a drink combining
clam juice and tomato juice. This product can also be used
as a mixer for cocktails.

In Alaska the greatest potential market for razor clams
is the Pacific Northwest and California. This market is
familiar with the razor clam, and a large institutional
market for Alaska's fresh and frozen razor clams could be
easily developed. Presently, a large percentage of the
clam harvest in Alaska is used for crab bait.

OBSTACLES FOR GROWTH AND DEVELOPMENT

Resource availability and management controls

Lack of management controls, insufficient data on re-
source assessment, and pollution have been problems affecting
clam resource availability. 1In 1976 an analysis of the surf
clam MSY by NMFS estimated the amount at about 70 million
pounds, thus more clearly showing the extent of overfishing
of clams in years 1973 to 1975 when landings exceeded this
amount.

Concern about depleting the inshore part of surf clams,
generally located within the 3-mile territorial zone, led
New Jersey industry members in September 1971 to recommend
strong conservation measures within the State. As a result,
in November 1971, New Jersey requested that the surf clam
be considered for participation in the State-Federal Fisher-
ies Management Program. The matter was discussed with the
appropriate States in <«lLiuary 1972, but a State-Federal
Management Committers was not formed until June 1973. This
delay was partly due to the concentration of the fishery
at the time in New J:rsey and to State and NMFS involvement
in management programs for the American lobster and northern
shrimp. The committee established as its goals the conser-
vation of surf clams and protection of the industry.

Little coordinated regulation has been achieved to insure
surf clam conservation. Slow progress in implementing co-
ordinated management in surf clam fishery has been attri-
buted to a combiration of factors, including lack of funding
for research and difficulties in obtaining biological infor-
mation needed for determination of the MSY. Fragmented
jurisdiction is another problem. The resource is located
off the coasts of five States with most landings in recent
years coming from 3 to 15 miles 2ffshore, a distance beyond
direct State control. Alsou, the surf clam is a common pro-
perty resource. More and better vessels have been added to
the fleet and fishing has increased rapidly.
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Cyclical increases in the green crab population is a
major problem to soft clam resource availability. Soft clams
are a favored food item of the green crab. To combat this
problem, Maine is providing funds to aid construction of
fences to help keep the green crabs away from the small soft
clam.

Pollution in coastal areas, particularly bacterial con-
tamination, represents the greatest obstacle to the soft and
hard clam resource. Other pollutants include oil and heavy
metals. Pollution is responsible for closing about 21 per-
cent of the clam flats in the leading soft-clam-producing
state and about 25 percent of the clam flats in the two lead-
ing hard-clam-producing States. Interim sclutions include
transplanting contaminated clams to clean waters or to
depuration plants, facilities where clams can be cleansed be-
for marketing. Ultimately, the solution is effective pollu-
tion abatement.

Another problem relates to occasions when the clam's
body accumulates paralytic shellfish poison (PSP), a toxin
produced by microscopic plants. Although not normally a
problem, these plants occasionally bloom explosively causing
the so-called red tide. Clams can accumulate a sufficient
quantity of the toxin to cause illness or death to people
eating them. State and Federal agencies monitor for red
tide and prohibit harvesting and sale of affected shellfish.
The toxin may remain for several months, and there is no
known mechod to hasten the natural process of detoxification.

A wWashington Department of Fisheries study estimates
that there are 100 million pounds of subtidal hard clams in
the State; however, only a few million will be available fcr
commercial harvest. Many clam beds identified will not be
harvested because the ocean floor may not be conducive to
mechanical harvesting, the water may be too deep or too
rough for existing gear, or the clam beds may be closed be-
cause of pollution. Adverse public reaction to the com-
mercial clam harvest by mechanical dredge may also restrict
future availability.

In 1965 Washington stopped issuing commercial clam dig-
gers' licenses, since only a small amount of public land was
available within the bays and most of this was needed for
expanding recreational demand. Although the individual com-
mercial clam digger was eliminated from public land, the
State continued to issue a clam-farming license. This 1i-
cense allowed clam growers to commercially produce clams
from private areas.
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Clam production in Alaska is principally razor clams,
because most hard clams and cockles are found in areas sub-
ject to shellfish poisoning and clam harvesting is pro-
hibited. From a peak of three-quarters of a million pounds
in the early 1950s, razor clam production decreased to less
than 100,000 pounds in the late 1960s and later increased
to about 200,000 pounds. The great reduction in razor clam
harvests was primarily attributable to harvesting restric-
tions because of the danger of paralytic shellfish poison-
ing.

In Alaska the clams are abundant, but full commercial
use is restrained. For 21 years, Alaska was not a mcmber of
the National Shellfish Sanitation Program, and without this
membership, Alaska processors were not allowed to ship fresh
or frozen clam products interstate. This was a maior ob-
stacle inhibiting growth and development of the Alaska clam
fishery. As of March 1975, the State was readmitted to the
National Shellfish Sanitation Program. With this obstacle
removed, Alaska clam resources cah be more fully used. How-
ever, continued National Shellfish Sanitation Program member-
ship is necessary for the fishery to remain.

The availability of clams is limited by the number of
beaches certified safe for clam harvest. More State re-
sources are needed for source-beach certification and moni-
toring if processors are to have a sufficient source cof
supply. Another obstacle that exists in Alaska is that
relatively little knowledge exists about the size and
location of stocks and about many important biclogical
characteristics pertinent to effective planning.

Harvesting capability

Generally, there is sufficient harvesting capacity in
clam fisheries, although overfishing in the sarf clam fishery
indicates excess harvesting capacity. Improvements are
possible in harvesting efficiency in some soft clam and hard
clam areas, but as noted in the opportunity section, gear
restrictions are a limiting factor.

In the Washington clam fishery, adequate harvest capa-
bility exists. In Alaska the ability to compete against the
east coast clam products and the foreign imports depends on
the development of an environmentally safe and productive
clam dredge. 1If introduction of —:he dredges is delayed, sc
will the growth of the fishery because of Alaska's very hign
cost of labor. Conflicts may also arise in Alaska between
land narvesters and dredge harvesters over access to the ap-
proved clam beaches.
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Product development and processing

Past clam product development and processing have led to
expansion of this fishery. Although there are some diffi-
culties related to product development and Processing oppor-
tunities, as noted previously, there are no major obstacles
preventing further developments. Labor intensive processing
for some clam products will continue until it becomes pro-
fitable to use automatic equipment.

Market potential

The major obstacle for market development of clams is
the adverse effect that paralytic shellfish poisoning has on
the clam fishery. When a ban on harvesting of shellfish is
put into effect, public confidence in shellfish products de-
clines and sales drop significantly in affected areas., Para-
lytic shellfish poisoning incidents can have severe results
on the clam fishery.

Presently, canned clam products from Alaska cannot com-

pete with the lower cost, east coast canned clams because of
Alaska's higher cost of harvesting and processing.
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CRABS

Crab fisheries are found on the Atlantic, gulf, and
Pacific coasts of the United States. On the Atlantic and
gulf coasts, blue crab is the predominant species landed.
Blue crab is a common inhabitant of rivers, sounds, and
nearshore waters of the Atlantic coast from New Jersey to
Florida, and along the gulf coast to Texas. The Pazific
coast consists primarily of three crab species: the king,
tanner or snow, and dungeness. The king and tanner crabs are
caught off Alaskan shores, and the dungeness crab is caught
off nearly the entire Pacific coast, from western Alaska to
Santa Barbara, California.

The Chesapeake Bay area, is the center of the Atlantic
blue crab fishery. In 1973, 64 percent of the total crab
landings in the Atlantic Coast States, excluding Florida
came from this area. In 1974 about 80 percent of the blue
crab landings in the gulf came from Florida and Louisiana.
Alaska led the Pacific coast crab catch with over 90 percent
of the landings and 83 percent of the value in 1975. Alaska
also led the Nation in voiume and value of the crabs landed
in 1975.

In 1973 the Atlantic blue crab fishery ranked third in
volume- and seventh in value among fisheries along the At-
lantic coast. In 1972 the gulf blue crab fishery ranked
fourth in volume and sixth in value among fisheries along
the gulf coast. Along the Pacific coast, the crab fishery
was third in value in 1972; a volume ranking was unavailable.

Other crabs found along the Atlantic and gulf coasts are
the stone crab and the red crab. However, because the blue
crab is the predominant species landed on the Atlantic and
gulf coasts, our discussion will center on the blue crab
fishery.

The stone crab is found along the South Atlantic and
gulf coasts, and is widely used for food in areas where it is
plentiful. In the Gulf Stectes, the commercial stone crab
fishery is limited to Florida. In 1974 this fishery accounted
for 21 percent of the value, but only 5 percent of the weight
of all Culf State crab landings.

Red crab, a deep sea animal found from Nova Scotia to
Brazil, primarily supports a small fishery in southern New
England. No fishery exists in the Gulf of Mexico although
crabs are taken as an incidental catch in the shrimp and
bottomfish fisheries. No biomass estimates for red crab
exist, but NMFS pians to develop this data. NMFS biologists
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pelieve that red crab resources in the DeSoto Canyon off the
west coast of Florida might support a marginally profitable
fishery. The market for red crab would not differ from that
of blue crab as the product forms are the same.

STATUS OF FISHERY
1/

Current harvest~

The Atlantic blue crab landings in 1973 were 91.7 mil-
lion pounds, a decrease from the 1972 landings of 108.5 mil-
lion pounds; the value increased from $11.4 million to $13.1
million. The Gulf States blue crab catch in 1974 was 47.9
million pounds, up from the 1973 catch of 47.5 million pounds.
The 1974 catch was valued at $6.4 million, as compared to
the 1973 catch value cf $6.0 million.

Both the Atlantic and gulf blue crab harvests have
fluctuated widely over the years. These fluctuations appear
to be independent of the number of crabs which spawn, but
the reasons for variations are not known. Environmental con-
ditions and fishing pressures have beer suggested as causal
factors.

In the culf, the crab harvest normally decreases if
shrimp are plentiful and shrimp prices are good. More fisher-
men would enter the shrimp fishery during this time.

The total Pacific crab catch in 1975 was 162.2 million
pounds, worth $61.5 million; this was 15.5 million pounds
less than the 1974 catch, but the value warg $734,000 greater
than the 1974 value.

The 1975 king crab catch, up 3 percent from 1974, was
the highest since 1968. The rise in the king crab catch since
1970 seems to indicate that the Alaska resource is recovering
from overfishing which occurred in past years.

The tanner crab fishery showed a 28-percent catch de~
crease in 1975 from the 1974 record catch of 64.1 million
pounds. The tanner crab fishery had developed rapidly in the
last 7 years from 3.2 million pounds in 1968 to the record
1974 catch before dropping back to 46.2 million pounds in
1975. The decrease was mainly caused by poor market conditions
and high inventories in cold storage. Also, a price dispute
between fishermen and Luyers almost halted tanner crab fish-
ing during part of the 1975 fishing season.

l/The latest data available was used in all cases.
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The 1975 dungeness crab catch of 16.0 million pounds
worth $10.3 million, was about the same as in 1974, but the
value increased 4 percent. The catch from these 2 years
seems to indicate a stabilization of the declining dungeness
crab catch which began in 1970.

Products and processing

Blue crabs are caught and marketed in both the hard
shell and soft shell stages. Many crabs, known as peelers,
are caught just prior to molting. Soft shell crabs are con-
sidered a delicacy and bring higher prices. Alrost the en-
tire body of this crab may be eaten after cooking; the
gills, abdomen, and sometimes the face are removed.

Hard snell crabs may be sold live, whole cooked or
steamed. When steamed the meat is picked from the shell, and
either packed into containers, refrigerated, and sold as
fresh crabmeat, or canned, pasteurized, and refrigerated.
Crabmeat is marketed as lump meat--whole lumps from the large
body muscles which operate the swimming legs; flake meat--
small pieces >f white meat from the body; flake and lump--a
combination of the two; and claw meat--a brownish tinted meat
from the claws. Picked crabmeat is used in convenience foods,
such as crab cakes, deviled crab cutlets, bite-sized deviled
crab, crab imperial, crab soup, and crab balls.

Pacific coast crabmeat is primarily sold frozen although
it is also sold canred. Frozen crab is marketed in the shell,
as whole leg sections or claws or out of the shell as meat.
King and tanner crab is sold canned, frozen, and fresh, while
dungeness crab is usually sold fresh.

Crabmeat picked by machine involves less labor but has
several disadvantages. Machine-picked meat (1) contains shell
fragments, (2) is broken in small pieces, (3) is salty, as a
result of the brine used to separate the meat and shell frag-
ments, and (4) yields less crabmeat per pound of whole crab
than cthat obtained by hand picking. These factors contribute
to the low demand for machine-picked crabmeat.

Markets

Crabs, are highly regional and the market declines rapidly
as distance increases from the landiig site. Therefore, crabs
are virtually unknown in the interior of the United States.

The largest markets for Atlantic blue crab are in the

shore areas of Virginia, Maryland, and New Jersey, and “:he
cities of Baltimore, Washington, Philadelphia, and New York.
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These cities are the center of the basket trade, a term used
to describe the sale of large live crabs having a high market
value. The primary markets for soft shell crabs are on the
east coast, particularly New York City. a large percent of
the soft shell crabs are frozen which enables them to be
shipped long distances and made available throughout the
year. Pasteurized meat, when available, may be shipped to any
part of the United States.

Blue crabs are marketed by gulf fishermen in three ways:
direct sales to the consumer, sales to seafood dealers, and
sales to crab buyers. Some fishermen have regular customers,
including operators of restaurants and bars. Seafood dealers
sell to processing plants or to the public, while crab biyers
act as middlemen who purchase hard crabs for large crabmeat
plants. Some live hard-shell crabs are shipped to the east
coast for sale. This is more common in cooler months, as
during warmer months, loss of crabs due to heat makes this
unprofitable.

Soft-shell crab fishermzn in the gulf usually sell their
catches to - :afood dealers, es relatively few restaurants
deal directly with these fishermen. Market demand and prices
are currently high although production has been declining.
The decline is attributed to shortages of knowledgeable
personn2l or personnel willing to devote the time required,
lack of a steady source of premolt crabs, and poor water
gquality.

A 1972 NMFS report stated crab consumption was heavy in
the Pacific Coast States, including Alaska. This area ac-
counted for over 40 percent of the crabs consumed in the
United States and the per capita rate was three times greater
than the national average. NMFS further indicated that this
region consumed over three-fourths of its king and dungeness
crab output, with the remeinder going into interregional
trade.

There is no reported international trade in the blue
crab fishery. However, in 1975 Alaska exported 3.1 million
pounds of king crab valued at $8.1 million.

Fishing fleet

Blue crabs are caught by different gear, including:

a. Crab pot--Usually cube shaped, 2 feet on each side,
and made of hexagonal wire mesh. The pot is divided into two
chambers; a lower bait chamber which contains a bait holder
and has an inward opening entrance, and a trap chamber located
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over the bait chamber. Crab pots of a similar size and
shape but with smaller mesh and different bait are used to
catch peeler crabs for the soft-shell market. 1In the
Pacific, fishermen use crab pots to catch king, tanner, and
dungeness crabs.

b. Hand-dip trotline--A baited, hookless line anchored
on the bottom in moderate to deep water. Each end of the
line is attached to a buoy and an anchor line. 1In harvesting
the catch the line is run over a spool attached to the boat
which brings the baited line to the surface; the crabs
clinging to the bait are then quickly sccoped with a dip net.

c. Crab dredge--A heavy dredge consisting of a
rectangular iron frame, bearing a 6-foot toothed drag bar
on its lower edge and trailing a mesh bag made up of rings
and cotton twine.

d. Scrape--A rectangular metal frame fitted with a
bag made of cotton and iron rings, particularly effective
for taking soft crabs. The scraping bar does not have teeth.

e. Crab pound net--An enclosure constructed of stakes
and wire netting. The crabs enter the pound net on the flood
tide.

f. Seine--An encircling type of net made of webbing.
The top or float line has floats attached to keep the net at
the surface while the bottom or foot line is weighted with
lead to keep the net vertical in the water.

g. Dip net--A simple piece 0f gear made of cloth mesh
or wire which is suspended from a metal oval hoop and fitted
with a handle.

Gulf fishermen use busk lines and shedding cars for
catching soft shell crabs. Crabs about to molt are attracted
to, and later picked from the bushes. The fishermen use crab
shedding cars or recirculating tanks to keep the crabs alive
while they complete the molting process.

In 1972, 9,562 vessels and boats; 298,395 crab pots;
8,242 trotlines; and 318 cral dredges were used to land blue
crabs in the Atlantic States. 1In the Gulf States in 1972,
1,615 bcats; 163,782 crab pots; 724 trotlines; and 42,750
bush lines were used to land blue crabs.
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In the North Pacific, the crab fleet also catches
shrimp and groundfish. The overall number »f vessels in
the crab fishery was not available, but in the Eastern
Bering Sea the crab fleet increased from 20 vessels in 1967
to over 100 in 1974. Most were large modern crabbers, many
in excess of 100 feet.

Employment

Statistics on processing employment for the Atlantic
coast were not readily available. Statistics on the number
of commercial fishermen are not accurate because they in-
clude many recreational fishermen. States adjacent to the
Chesapeake Bay have a daily catch limit for recreational
fishermen and with the exception of the winter dredge fishery,
there are no catch limits on commercial fishing. In some
States, the fee for a commercial fishing license is minimal;
as a result, many recreational fishermen pay the commercial
license fee to avoid the catch limit.

On the gulf coast, commercial blue crab fishermen can
be classified as full time, seasonal, or casual. Because
the full-time crabber's income depends on his catch, he
must be a highly skilled fisherman. Soft-shell crab fisher-
men and some hard-crab fishermen are considered seasonal
fishermen. Casual crab fishermen are usually persons who
previously were in the fishery but, because of the unreliable
nature of the fishery, have taken jcbs in industry. On days
off, weekends, and vacations, these men fish for crab.

Statistics as to the number of personnel engaged in blue
crab processing on the gulf coast are not readily available.
There is a shortage of pickers because higher wages can be
earned in other occupations, and satisfactory incomes are
provided by assistance programs.

In 1972, according to NMFS, the Pacific coast crab
fishery employed 3,009 fishermen, some of whom also fished
in other Pacific fisheries. We could not determine separate
einployment figures for the crab fishery because of this
multiple fishing pattern.

Recreational fishing

The blue crab resource supports a large recreational fish-
ery on the Atlantic coast. Due to the problem of identify-
ing the number of recreational fishermen, there is no accu-
rate recreational catch data. Data is further limited by the
absence of catch reporting requirements for blue crab fisher-
men. However, the recreational catch in one of the leading
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blue crabk producing States may be as large as the commercial
catch.

On the gulf coast, conflicts between commercial and
recreational fishermen are minor and of a local nature. They
receive little or no publicity, and casual crabbers usually
stop operations during a conflict.

Although there is recreational fishing for crab in the
Pacific, the annual catch is very small when compared to
the commercial harvest. Recreational catch estimates range
from 30,000 pounds in Oregon to 500,000 pounds in Alaska
annually.

Management controls

Control and regulation of the blue crab fisheries along
the Atlantic coast is administered by the Coastal States from
New Jersey to Florida and the Potomac River Fisheries
Commission. The Commission's authority originated from the
Potomac River Compact of 1958, an expression of Virginia's
and Maryland's common interest in the conservation and im-
provement of fishery resources they share in the tidewater
section of the Potomac River. There are “onsiderable differ-
énces among the States in terms of rules and regulations
limiting the use of gear.

There is no overall management for the blue crab fishery
in the Gulf of Mexico. Each of the Gulf States regulates the
fishery through various catch znd gear restrictions. As
shown on the next page, there is no type of restriction which
exists for all States.

Mississippi and Alabama do not prohibit the taking
of egg-bearing females. Mississippi repealed a 10-year old
prohibition in 1975 hecause a relationship between the number
of eggs produced and the population level had not been dem-
onstrated. Texas and Louisiana prohibit the taking of
egg-bearing females, not to protect the resouvrce, but be-
cause crab buyers do not want them landed as they yield
less meat than other blue crabs. The prohibition, while not
biologically sourd, does not harm the resource, An NMFS
zoologist stated that State requlations probably have a
minimum effect on the size of the resource. Louisiana
officials also feel this way about regulations concerning
resource management.

The four Pacific Coast States exercise managyement
controls over the Pacific coast crab fishery. All four
States are involved in regulating the dungeness crab. In
addition, Alaska requlat=s the taking of king and tan:
crab.
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In the dvngeness crab fishery, regulations in all four
States implement licensing fees, size limitations, sex limit-~
ations, and restrictions on form of cgtar or method of capture.
Also in Aiaska, California, and Viashington seasocnal time
limitations are placed upon the fishery.

In the king and tanner crab fisheries, regulations con-
sisted of gear or method of capture restriction and licens-
ing reguirements. Additional regula%tions, such as size and
sex limitations and seasonal time linitations, were imposed
upon the king crab fishery.

Since king crab is a creatu'e of the Continental Shelf,
the United States assumes Jurisdiction outside the 12-mile
fishery zone, Exercising this poswer, the United States
entered into bilateral executive agreements with Japan and
the Soviet Union establishing conditions under which foreign
ficheries could operate. Under these agreements, foreign
cat.ches have been gradually reduced. The Soviets have not
fished the Eastern Bering Sea for king crab since 1971. The
Japanese king crab quota for 1975-77 was reduced to 2.1
million pounds annually, but they did not take any in 1975
and have indicated they will not take any in 1976. Catch
quotas have also been established under bilateral agreements
for the foreign tanner crab fisheries.

OPPORTUNITIES FOR GROWTH AND
DEVELOPMENT OF THE FISHERY

Resource availability

The concept of a maximum sustainable yield is probably
of limited usefulness for an annual species, such as the blue
crak, in which abundance is highly variable and does not
appear to be closely related to the number of spawners or
the annual catch.

Because the blue crab is a short-lived species (2 to 3
years), a low survival rate of 1 year-class can produce an
almost immadiate decrease in availability. Year-class
size is determined in larval or early crab stages. Fall
sampling of young craus 1/2 to 2 inches wide provides data
for estimates of adult abundance.

In the Pacific, the king and dungeness crab fisheries
are used intensively and are approaching their maximum sus-
tainable yield. The tanner crab in the Eastern Bering Sea is
the only Pacific coast species capable of expansion. Accord-~
ing to NMFS Survey results, the tanner crab cutlook is good
because of its large populations. NMFS believes that the
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current abundance level of tanner crabs can continue to sup-
port present catch levels and that room for expansion exists.

Harvesting capability

According to State officials, there ‘s a sufficient
amount of gear in the blue crab fishery ror t ishermen to
take advantage of abundant year-classes when they occur.

Trawls, which are more effective +than craps, are used
to take blue crabs in the coactal waters of the South Atlantic
States. One researcher has suggested that an increased
crabbing effort could be productive around the Mississippi
River delta and in the Atchafalaya Bay area of Louisiana,
and that trawls should be used in these two areas. Evalua-
tions of trawl use in Florida and Mississippi are planned.

The crab harvesting capability along the Pacific coast
is adequate to harvest the resources available. Even con-
sidering the potential tanner crab increase, the existing
king crab fleet would be able to fish tanner cCrab.

Product development and

Erocessing

Mechanization of the picking process, and an extension
of the shelf life of bulk-packed crabmeat and shoft-shell
crehbs offer growth opportunities in the blue crab fishery.

Most blue crabmeat now marketed is hand picked because
machine methods do not remove enough shell, but the supply
of workers is dwindling. When blue crabs are most abundant,
processors have to limit crab purchases in proportion to
their capacity to pick meat manually.

At a November 1975 crab industry conference, announce-
ments were made concerning three crab picking machines that
may revolutionize the processing industry. It is believed
that these machines will improve the meat quality because
there will be less contamination from handlers, and they are
faster and more efficient in producing shell-free meat.

Future improvements in processing or product development
in the Pacific crab fishery are not needed. Present capa-
bility is adequate to process all harvested crab in an accept-
able and marketable manner.

Marketing potential

Present markets for blue crab are located primarily in
coastal areas; therefore, there is an opportunity to develop
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markets further inland. Howev:y w.th demand and prices for
blue crabs increasing, zund processors having little difficulty
selling to existing icarkets, large changes in market distri-
bution are not necessary. Accordingly, neither industry nor
State agencies in the Chesapeake see a need to actively

engage in market development or promotional activities.

The marketing potential for Pacific crabs is also high,
providing domestic production can be increased. Demand has
remained strong despite considerable increases in price, but
supply has inhibited growth in the market.

OBSTACLES INHIBITING GROWTH
AND DEVELOXMENT

Resource availability

The major problem in the blue crab fishery is the wide
variation in year-class abundance which adversely affects
stability of the industry. There is insufficient information
to determine whether the blue crab fishery can be maintained
at any particular abundance le-rel through conservation
measures or whether the yield is wholly determined by natural
factors.

In the gulf, NMFS biologists believe that resource
assessment data is insufficient to make quantitative evalu-
ation of stock status. Records of blue crab landings in
the gulf are only rough estimates of the total annual catch.
For example, in Louisiana, the actual harvest, including the
recreational catch, may be twice as high as that indicated
in the landing records.

While research data on environmental factors is limited,
some problems have been identified. For example, sea grasses
of Chesapeake Bay have been declining and in many areas eel-
grass has completely disappeared. During their juvenile
stages, Blue crabs as well as many other organisms depend
upon the protection afforded by these grasses. State research
is currently attempting to determine to what extent the crab
is affected by the loss of this habitat.

Chemical pollutants can also adversely affect the fishery.
Due *+~ contamination from a pesticide known as kepone, the
State >f Virginia, on December 17 and 18, 1975, ordered the
entire James River and its tributaries from the fall line at
Richmond to the mouth at Chesapeake Bay, closed to the taking
of shellfish and finfish until the effects of this substance
could be more fully determined.

The closing of the James River has had serious economic
implications for an estimated 150 fishermen who depend on it
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for their livelihood. Their mobility to other grounds is
impaired by the type of gear that they use. Fishermen from
different locations are not tolerant of others moving into
their crabbing grounds. As of June 11, 1976, a small portion
of the James River was opened to the taking of crabs under
certain constraints. The Environmental Protection Agency and
State agencies are monitoring the kepone situation for any
potential effect on fish migrating from the James River into
the Chesapeake Bay and other areas.

The primary obstacle inhibiting growth in the Pacific
coast crab fisheries is the lack of resource. The dungeness
and king crab are under intensive use and are approaching
their maximum sustainable yields.

In the tanner crab fishery where resources are under-
exploited, economics are inhibiting a more rapid developme: +
of the available resource. According to an NMFS official,
the price received per pound for tanner crab is not high
enough to draw fishermen away from more profitable fisheries.
Unless the price for tanner crab increases or the other
fisheries become less profitable, the tanner crab resource
will probably continue its slow development.

Harvesting capability

On the Atlantic coast, laws governing the industry
appear to be the only barrier to more efficient harvesting
techniques. Some of the restrictions, such as size limits,
are biologically sound and are important as conservation
measures. However, some are based only on tradition while
others were enacted to protect certain segments of the in-
dustry and may be inhibiting the development of more efficient
gear. Examples include prohibition of dradges in one State,
and, in another State, the implementaticn of a winter daily
quota limit for fishermen using dredges. Nevertheless,
fishermen indicate that they are satisfied with the tradition-
al ways of crab fishing which are ingrained among them.

On the gulf coast, the use of trawls to take crabs is
prohibited in Louisiana, the State which produces the great-
est amount of blue crabs in the gqulf. A State official
stated that the prohibition is due largely to conflicts which
would exist in law enforcement should trawling be permitted.
Also, politicians, who are ultimately responsible for changing
the laws, do not understand the issue. It has been iecommend-
ed that trawling with large-mesh trawls should be permitted
with seasonal and area restrictions.

Although the taking o1 crabs with trawls is allowed in

all other Gulf States, trawls are not used. Either economi-
cally harvestable concentrations oi crabs are not available
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or the gravid females found in such concentrations are not
in demand or may not be legally taken.

The opportunity to use crab scrapes to increase the
harvest of soft-shell crabs has been ignored by soft-shell
crabbers who seem reluctant to irvest in new gear or change
their shedding practices. Additionally, bottom conditions
may preclude their use in some areas.

On the Pacific coast, we found no obstacles hindering
the use of efficient harvesting techniques.

Product development and

processing

rowth of the blue crab fishery on both the Atlantic
and qulf coasts is strongly inhibited by processing limita-
tions. During peak periods, the supply occasionally exceeds
the processing capacity of local plants. At these times,
crabbers are asked to stop fishing or the catch is sl ipped
out of the area.

The blue crab industry at times has been affected by
factors, such as development of the basket trade, labor
supply problems, and fluctuations in resource abundance.
Proceseors on the Atlantic coast stated that the basket
trade, which involves selling large crabs live at premium
prices, has deprived them of part of the resource. It is
economically impractical for the processors to compete with
the basket trade in buying large crabs. Consequently, they
have to buy smaller crabs which are more difficult to pick
by hand.

According to processors, many members of the available
labor supply seek other types of work or apply for welfare
or unemployment compensation as alternatives to picking
crabs. 1In part this is due to the unpleasant working condi-
tions in a ~rab processing plant. Also, with small crabs
to process, a crab picker has to work hard to earn sub-
stantially more than the minimum hourly wage. Seasonal and
yearly fluctuations in the supply of crabs affects the
employment stability and adds to the problem. Orn. the gulf
coast, the problem appears to be that many people are will-
ing to work provided the pay is under the table so that they
can continue to collect welfare benefits. The industry has
been reluctant to operate in this fashion, but if the labor
shortage continues they may be forced to do so.

With fewer large crabs to work with and with labor
supply problems, the need for efficient mechanical processing
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has grown. Although some processors are experimenting with
and investing in mechanical equipment, most have relatively
small operations and with large fluctuations in resource
supply there is a reluctance to make the necessary research
and development investments. Because of the relatively short
refrigerated shelf life of fresh picked crabmeat, further
processing, such as freezing, pasteurizing, or canning is
required if the meat is to be stored for late~ sale. The
recent trend has been to pasteurize, which maintains flavor,
texture, color, and wholesomeness for a long time.

On the Pacific coast, we found no product development
or processing obstacles that hindered gro~th and development
of the crab fishery.

Market development

Resource fluctuations and processing difficulties limit
growth and development of blue crab markets. Consumers, when
faced with a product that is not readily available, will in
most instances seek substitutes.

Competition from Japanese and Taiwan crabmeat imports,
both canned and frco=en, is a major problem for the blue crab
industry. Some of the minced crab from Japan is also com-
petitive with certain blue crab products.

On the Pacific coast, the lack of proper handling and
storage, education, and training by wholesalers and retailers
result in inferior products being marketed. Crab processors
stated that wholesalers and retailers are not insuring that
frozen crab products are kept frozen until purchased or are
refreezing thawed crab resulting in an unsatisfactory prod-
uct. The crab processors felt that if properly maintained
products reached the consumer, product demand would increase,
particularly in the areas of the United States where frozen
products comprise the total crab consumption.

EFFEC.S OF A 200-MILE LIMIT
ON THE FISHERY

The Atlantic and gulf blue crab fishery is totally
within State jurisdiction and thus is not affected by the
Fishery Conservation and Management Act of 1976. A 200-mile
fishing zone should have little effect upon the Pacific crab
fishery as most foreign fishing has been curtailed.
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ATLANTIC GROUNDFISH

Groundfish is the name applied to a group of fin fish
species that is caught on or near the bottom of the ocean,
including: cod, haddock, flounders, hakes, pollock, ocean
perch and whiting (silver hake) in New England. Groundfish
caught primarily in the Middle Atlantic, Chesapeake Bay,
and South Atlantic include butterfish, croaker, and scup.
Groundfish species have different biological characteristics,
habits, and ranges. For example, pollock migrate and are
found at varicus cepths in the water column while yellowtail
flounder remain relatively stationary on cr near the ocean
bottom.

U.S. fisherman have fished for groundfish since early
colonial days. ©lounder and -»d provide the greatest ton-
nage and dollar income to U.S. groundfishermen. Wit} 1973
Jandings of 112.2 million pounds, valued at $26.2 million
using ex-vessel prices, flounders ranked second in volume
and fourth in value among all species landed on the Atlantic
coast. Cod ranked seventh in volume and tenth in value with
landings of 50.4 million pounds worth $9.0 million. Other
species, such as red and silver hake, are less valuable and
are not heavily fished by U.S. fishermen. When ¢ombined,
groundfish ranked first in value among Atlantic coast fish-
eries in 1973.

STATUS OF THE FISHERY

Current harvest

Atiantic coast groundfirh landings have declined sharply
since the early 1960s, as shown in table 1. Major declines
occurred in the haddock, silver nake, ocean perch, and
industrial fisheries. Decreased landings were due primarily
to overfishing. ’
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Table 1

Commercial Atlantic Groundfish
Landings (except Florida) (note a)

Landings
Year (pounds) Value
{millions)
1960 529.8 $31.0
1965 492.3 37.6
1970 316.7 38.1
1972 281.2 42.7
1973 292.9 48.6
1974 (note b) 277.9 50.9
1975 (note b) 285.1 64.8

aIncludes landings of cod, cusk, flounders, haddock, red and
white hake, ocean perch, pcilock, and silver hake (whiting).

bPreliminary data.

Large foreign fishing fleets appeared off the New Engliand
coast in the early 1960s, placing heavy fishing pressure on
groundfish stocks. 1In addition to adversely affecting the
economic position of U.S. fishermen by being intense competi-
tors, forei- 1 fleets have caused »>r contributed to the de-
pletion ¢f pecies suchk as haddock and yellowtail flounder
stocks and reduced abundance in stocks of cod, ocean perch
and lower value species such as red hake and silver hake.
Overall groundfish abundance off the New England coast is
estimated to have declined 45 percent between 1963 and 1972.
Extremely large haddock catches were made on Georges Bank in
1965, primarily by the Soviet Union. Total haddock catches
peaked in 1965 at about 330 million pounds then fell to
less than 12 million pounds in 1973.

The foreign catch of major groundfish species off the
Atlantic coast from Maine to Cape HAtteras, North Carolina,
was 1.1 billion pounds or 71 perce.  of the total in 1965.
Total catch quotas and country allocations, size limit=, mesh
regulations, and area closures hive improved attempts L. con-~-
trol fishing effort during the 1970s and have helped to re-
duce foreign catches of popular groundfish species such as
cod and florrders. While foreiqi. catches have declined
since 19365, in most years they have exceeded 50 percent of
total! groundfish caught. For example, ‘able 2 shows that in
1974, 60 percent of the total catch of major groundfish
spe.ies in this area was made by foreign nations. Foreign
fleets have not ciught large quantities of groundfish off
the South Atlantic coast.
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The groundfish industry is concentrated at New England
ports which accounted for about 80 percent of Atlantic coast
groundfish landings and about 53 percent of U.S. landings of
major groundfish species in 1975. Table 3 shows preliminary
1975 data on landings of major groundfish species by region.
Groundfish landings by distance caught from shore are shown
in table 4.

Except for a small directed trawl fishery in North
Carolina, groundfish in the South Atlantic are usually caught
incidentally to shrimp trawling. However, there is a hook
and line fishery for snappers and groupers and a trap fishery
for sea basses.

. Table 2
Atlantic¢ Groundfish Catchies off the Atlantic coast
from Maine to Cape Hatteras, North Carolina, 1374

____Pounds
Total catch U.S. catch as a
Species U.S. catch {including foreign) percent of total
------------------ (000 omitted)-=-—=c=—mm——me——c———.
Cod 57,355 77,370 74
Haddock 6,653 11,290 59
Ocean perch 19,129 22,173 83
Silver “hake 31,125 286,609 11
Red hake 6,038 73,922 8
Pollock 17,747 27,322 55
Yellowtail :
flounder 55,225 55,818 99
Other fiounders 45,224 46,826 97
Total © 8,496 602,330 40
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Fishing fleet

Until introduction of the otter trawl in the early 1900s,
U.S. fishermen using hook and line and bottom longlines
ranged as far as the Grand Banks off Newfoundland, Canada
fishing for cod. In more 1-rent times, the otter trawl, a
net towed on or close to the ocean floor, has become the pre-~
dominant gear used. Small amounts of groundfish are caught
by other gear, including hand and longlines and gill nets.

TABLE 5

Commercial Atlantic Groundfish
Landings (except Florida) by Types of Gear, 1972 (note a)

Pounds
(090 omitted)

Fish otter trawls 259,400
Gill nets (anchor, set or stake) 6,600

Hand lines and longlines (or set with
hcoks) 12,900
Other 2,300
Total 281,200

a)

Includes cod, cusk, flounde.s, haddock, red hake, white
hake, ocean perch, pollock and silver hake.

Groundfish vessels operate out of numerous ports along
the coast. In New England, major ports include Portland and
Rockland, Maine; Gloucester, Boston, New Bedford and
Provircetown, Massachusetts; and Point Judith, Rhode Island.

Tvpical atlantic coast otter trawl vessels are aging
wooden size trawlers and range from about 15 to 150 gross
tons. These vessels have capacities of from 10,000 to
160,000 pounds of icad fish. Large trawlers, over 150 gross
tons, have capacities of up to 400,000 pounds.

_ Most of the New England grounifish i a
medium and ;arge trawlers fisging con Geo?éégthskmagesggt“
of tbe Continental Shelf which is also heavily fiéhed by'LUn
foreign fleegs. Georges Bank is located off the Coast Of New
Englgnd. While U.S. vessels still journey to the Mova
Scotia Banks where large amounts of OCean perch as wej]
as other groundfish Species are caught, higher fuel-coéts
generally make it uneconomical to travel as far as the
'y Canada. Smaller ana older 1.s.
stline because they are
« U.S. vessels
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are much smaller than the large modern distant water foreign
vessels which fish off our shores. Foreign vessels traveling
long distances to fish must process and freeze the catch at
sea. Ir addition to fishing vessels, some foreign fleets
contain support ships including factory, commar:d, suppiy,
transport, and at times repair ships. Due to the closeness
of shore processing and supply ‘arilities, U.S. vessels do
not need to be as large as fc 11 vessels and do not recuire
the sea support typical of foreign fleets.

In 1972 the Atlantic coast groi.ndfish fishery included
about 765 otter trawl vessels and 54 boats. An analysis of
vessel age showed that most New England groundfish otter
trawl vessels were over 20 years old. Although some modern
vessels have entered the fishery in recent years, NMFS of-
ficials stated that most of the fleet remains old and poorly
maintained. An industry official, on the contrary, believes
that most vessels have been well maintained, but that due to
increasing maintenance costs as vessels Le:come older, vessels
need to be replaced as continued maintenance will no longer
e economically practical. Industry officials conclude that
the ktulk of the New England groundfish fleet is less effi-
cient than the relatively newer Canadian fleet and those
newer U.S. vessels emploving modern technology.

Products and processing

Most grov dfish landed by Atlautic coast fishermen are
processed for the fresh fish market. Fresh fish is sold in
several product forms. Fish fillets are the fleshy sides of
the fish cut lengthwise and fish steaks are cross section
slices from large dressed (eviscerated with heads and tails
removed) fish. These product forms are also sold frozen,
as are fish sticks and portions which are highly processed
convenience products. Fish sticks and pcrtions are made from
fish blocks which are fish fillets or mince” fish frozen
into blocks weighing 10 pounds or more. Almost all fish
sticks and portions processed by U.S. firms are made from
imported fish blocks.

Both hand labor and machines are used to fillet ground-
fish on the Atlantic coast. Machines are used extensively
to remove the skin from fillets. Filleting machines are
available for some species and are used by some prccessors,
but according to an NMFS official, many processc.'s do not
process enough fish to economically justify the machines.

Gloucester, Boston, and New Bedford, Massachusetts are the

major groundfish processing ports on the Atlantic coast. 1In
1974, accoriing to a preliminary »riversity study, there were
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about 59 groundfish processing plants in New England--down
from about 71 plants in 1965. These plants produced about
$84 million worth of groundfish products in 1974, a large
increase in value sinc~ 1965 when about $42 million worth of
groundfish was produced. Most plants process more than one
groundfish species and much of their production is made

from imported groundfish.

Markets

U.S. per capita consumption of major groundfish productsl
has increased from 2.3 pounds in 1960 to 3.8 pounds in 1975.
Total consumption increased 95 percent from 418.2 million
pourvls in 1960 to 813.5 million pounds in 1975. Most of the
growth occurred in the frozen fish stick and portion market
which increased from 112.5 million pounds in 1960 to 383.1
million pounds ia 1975.

Fillet and steak supplies also increased, buat at a
slower rate, reflecting a consumer shift to the more con-
venient, less expensive stick and portion products. Imports
have become a major factor in the frozen fillet market, in-
creasing from 109.5 million pounds in 1960 to 304.6 million
pounds in 1975. U.S. fillet and steak production is directed
primarily to fresh markets. Most imported fillets and
steaks are frozen because foreign fishing vessels are pro-
hibited from landing fish directly at U.S. ports.

Groundfish prices vary depending on factors including:
species, size, supply, season, and condition of the fish.
Groundfish prices are affected by imports, which have in-
creased dramatically in recent years. Studies of the effect
of imports on the U.3. groundfish industry conclude that
imports have dampened ex-vessel groundfish prices from 4 to
28 percent. Groundfish also compete in the market with meat,
poultry, and other fish products. As p-:ices for substitute
meat products increase, demand for fist products, primarily
frozen, increases.

lOn the basis of total apparent use of fish sticks and por-
tions; the estimated edible weight of U.S. landings of cod,
haddock, ocean perch, halibhut, and flacfish, and imports of
those species; less U.S. production of frozen fish blocks.

85



APPENDIX XTI APPENDIX III

Employment

Employment in the Atlantic groundfish harvesting in-
dustry declined steadily from 7,572 fishermen in 1960 to
5,980 in 1972. The decline is due in part, according to an
industry official, to reduced crew sizes. For example,
large trawlers which employed about 18 crewmembers 10 or
15 years ago now employ about 10 crewmembers.

According to a preliminary university study of total
employment in groundfish processing in New England, it was
estimated tha: 1,510 persons were employed during peak periods
andi 1,233 were employed during average periods in 1974. The
estimate was calculated by dividing total employment in
groundfish processing plants by the propcrtion of groundfish
output to total output in those plants.

Recreational fishing

A 1970 NMFS salt water angling survey estimated that
recreational fishermen caught about 113 million pounds of
major groundfish species off the Atlantic coast, as shown
in Table 6. Portions of the survey may not be accurate ac-
cording to a NMFS offic’al who stated that the reported
average weights of some species appear to be unrealistically
Figh. The total numher of recreationai anglers in the United
States more than doubled between 19255 and 1970 from 4.5 to 9.4
million, but the rate of growth slowed considerably between
1965 to 1970. A more current survey covering recreational
fishing in the North and Middle Atlantic areas is being pre-
pared. Recreational catches of some groundfish species, such
as certain stocks of cod ana flounder, are large enough to
have an appreciable ecffect on the resource.

TABLE 6

Atlantic Coast Recreational Groundfish
Catch, 1970

Species Fish caught Pounds
(000 omitted)
Cod 3,244 35,91n
Flounders—--summer 16,404 28,291
Flounders--winter 29,077 37,565
Haddock 501 2,528
Red hake 497 904
Silver hake 1,307 2,095
Pollock 2,451 5,584

Total 54,081 112,885
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Management Controls

Each coastal State has jurisdiction over groundfish re-
sources in its territorial waters, generally a distance of
3 miles off their coast. The Federal Governmen*t has juris-
diction over the contiguous zone, currently 3 to 12 miles off
the coast, and over U.S. vessels operating in international
waters. The Fishery Conservation and Management Act of 1975,
effective March 1, 1977, extends Federal jurisdiction to 200
miles off U.S. coasts. The International Commission for the
Northwest Atlantic Fisheries (ICNAF), representing member
nations, recommends management actions to conserve fishery
r~sources in international waters off the Atlantic coast
from Maine to Cape Hatteras, North Carolina. In addition,
bilateral fishing agreements have been negotiated betweel
the United Statec and the Soviet Union, and Poland and
Romania to provide an additional basis for management.

The States along the Atlantic coast have enacted
numerous regulations affecting tha groundfish fishery in
their territorial waters, which ianclude gear restrictions on
trawling in certain areas or during certain seasons; licens-
ing of fishermen and craft; and size limits for scme species.
For example, in Massachusetts there are a number of special
legislative acts enacted over the years, which among other
things, limit the type of gear which can be used in certain
areas. Under these acts, trawling is prohibited within 3
miles off the coast in a larae area north ot Bosion. Most
State regulations, ac.ording to one State oftricial, were
desicned to conserve the resources and to allocate them to
maintain balance among competing use:” groups, but that many
are a.iionated and are in need of chuange.

OPPORTUNITIES FOR GRCWTH AND DEVELOPMENT

Resource availability

The maximum sustainable yield (MSY) of groundfish off
the Atlantic coast from Maine tou Cape Hatteras, North
Carolina, is about 774 millicn pou ds. The quota for 1977 is
518 million pounds, reilecting in part the overfished condi-
tion of scme species, as shown in table 7. In 1974 U.S.
fishermen caught about 238 million pounds of grcundfish in
this arca according to preliminary statistics. If resource
availability is increased to levels approximating the MSY,

a total of zhout 536 million additional pcunds of groundfish
would be available to U.S. fishermen. While less information
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is available for other groundfish species caught in the
South Atlantic, such as croaker, a NMFS official stated that
groundfish abundance will allow large increases in catches.
In 1975 croaker landings in the South Atlantic were about
10.3 million pounds.

NMFS scientists believe that effective resource manage-
ment could allow depleted groundfish stocks to recover to
levels approximating their long term MSY. The time needed
for stock recovery will vary by species and is subject to
several variables, including the stringency of conservation
measures and environmental changes. Also, under the Fishery
Management &nd Conservation Act of 1976, actual fishing levels
will be set at the optimum yield of the fishery and will be
determined by considering biological, economic and social
factors, ard is expected to be less than the MSY.

Table 7
MSY's (note a) and Quotas for the Commercial

Groundfish Industry off the Atlantic Coast (note b)
From Maine to Cape Hatteras, North Carolina

Pounds
Species Estimated MSY 1977 quota

(000,000 omitted) — - -

Cod 95 55
Haddock 110 €13
Ocean perch 38 20
Silver hake 236 236
Red hake d132 d 97
Pollock 22 22
Yellowtail flounder 86 31
Other flounders 55 44

Total 774 518

IMSYs are based on commercial catch statistics and represent
current estimates of maximum sustainable commercial catches
. given current recreational catch levels.
“Tncludes some area on Georges Bunk which is within 200 miles
.0of Canada.
SBy catch only, no directed fishery.
Atlantic pcllock MSY is 66 million pounds off the United
States and Canadian «oasts and the 1977 quota was also 66
miliion pounds fcr those waters. The amount shown for the
United States was estimated by NMFS.
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Harvesting capability

The Fishery Conservation and Management Act of 1976
requires fishery management plans to include the caparity
of the fleet and the extent to which U.S. vessels will har-
vest available resources. The Atlantic groundfish fleet
has the capacity to appreciably increase present landings.
The extent of available additional capacity and the extent
to which U.S. vessels will increase their harvest of available
resources, however, has not been fully determined. NMFS and
a Sea Grant university are developing this information. A
NMFS official explained that the fleet capacity and the
amount harvested depend on a variety of factors including
the number of trips made and the mix of species caught. The
species mix depends on stock abundance, harvesting cost, and
ex-vessel price for each species.

Less popular species provide an opportunity to substan-
tially increase current harvests. U.S. vessels now concen-
trate on popular species, such as cod, ocean perch, and
flounders because high prices for those species result in
higher returns. Low prices or unstable prices for other
more abundant species, such as red hake and silver hake
make those fisheries less attractive to U.S. vessel owners.
In 1974 U.S. fishermen caught 83 million pounds or 74 per-
cent of the cod, haddock, and ocean perch caught off the
Atlantic coast, while foreigners caught 323 million pounds,
or 90 percent of the silver hake and red hake. If resource
abundance is increased to levels approximating the MSY, silver
hake and red hake would make up 331 of the 536 million addi-
tional pounds of groundfish which could become available to
U.S. fishermen.

Product development and processing

£ -bstantial capacity is available to increase fresh
groundfish production. U.S. groundfish landings a-e sold
largely in the fresh fish market, if this market is saturate :
the excess groundfish are then sold in the lower priced
frozen fillet and steak market. Faced with reduced landings
and increased frozen imports nhaving a cost advantage, domest:c
fillet and steak pronduction has declined.

As U.S. landings increarcs . cx-vessel prices are ger rally
expected to decl:ne. Increase:l volume will allow more ¢ £:-
cient utilization of existing processing facilities and
lower production costs. Processors then will be in a better
position to invest in new equipment and will alsc be netter

able to compete in frozen markets with imported prod cts. An
industry official believes that rising costs in Cana ta will
alsc improve the competitive position of U.8. proce: sors.
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Marketing potential

As resource abundance increases, U.S. processors will be
able to increase sales of traditional products in existing
fresh fish markets. Markets for popular species such as
cod, haddock, and flounders are strong, but limited supplies
have hindered market expansion. NMFS anc¢ industry officials
alsc believe that U.S. processors will be better able to
compete with imports in the large domestic market for frozen
fillets and that U.S. processors may be able to produce fish
blocks at prices competitive with imports.

Opportunities also exist to develop new markets and
export markets for underutilized groundfish. For example,
an NMFS program to develop fisheries for underutilized re-
sources sponsored a European marketing study which evaluated
market factors in Western Europe for several underutilized
species, including silver hake. The study estimated that
the European import market for hakes is about 230 million
pounds.

OBSTACLES TO GROWTH AND DEVELOPMENT

Resource availability and management controls

Overfishing, due to inadequate management controls and a
lack of timely action to conserve fishery resources, has been
the most important reason for reduced resource availability.
The lack of precise data has also contributed to the problem.

As noted previously, heavy fishing pressure by both U.S.
and foreign fishermen during the 1960s and early 1970s
resulted in major declines in groundfish abundance. 1In
1969 ICNAF adopted catch quotas for haddock and during the
early 1970s improved attempts to control fishing effort by
adopting catch quotas and country allocations, size limits,
mesh regulations and area clesures. By 1974 quotas were
enforced on all species either singly or in groups and a
total quota for all species was set at a level less than the
sum of the individual guotas. The Fishery Conservation and
Management Act of 1976, by extending U.S. exclusive juris-
diction over groundfish resources to 200 miles off U.S. coasts,
provides the frame work for more effective resource manage-
ment control.

Because groundfish species intermix, several species are
usually caught when trawling. Also, small groundfish are
caugnht 1n small mesh nets used in other fisheries, such as
the shrimp fishery.
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NMFS biologists believe that the incidentil catch during
trawling operations is a serious problem contributing to the
reduced abundaince of some groundfish stocks, and that manage-
ment must recognize interactions between species. For example,
small haddock are sometimes caught in the silver hake fishery,
while large amounts of small silver hake are believed to be
caught and discarded in the shrimp fishery. 1Incidental catch
in the ocean perch fishery has included other groundfish
species such as cod, haddock, and siliver F:ke. An estimated
20 to 30 percent of catches in New England are discarded at
sea and thus are not reported in landings statistics.

Conservation of the resources requires enough data to be
able to predict the effect of different catch levels on each
species and to understand the interrelationshipd among species.
A good data base is even more important when managing at the
level of optimum sustainable yield. There is enough data
available to implement regulations to increase the abundance
»f groundfish species, but there is insufficient data to
manage at optimum levels.

NMFS research, with limited resources, has focused mainly
on species of primary interest to U.S. fishermen. As a result
there is relatively little data available for some species
such as red hake, silver hake and cand flounders. Datz on
red hake and silver hake has been obtained primarily from
the Soviets, who account for most of the catch of these species.
NMFS biologists question the reliability of silver hake data
because they have not reviewed Soviet sampling methods, and
because large numbers of young fish are believed to be caught
but not included in their samples. With the decline of the
vyeliowtail flounder fishery some fishermen have begun landing
sand flounders. According to NMFS Liologists (1) very little
information is available about sand flounders and (2) it 1is
unknown how much fishing effort can be applied wi+thout de-
pleting the resource.

Harvesting capability

A 1972 NMFS study of the New England grourndfish industry
found that about 44 percent of the groundfish trawlers were
operating at a loss due to high ope ating costs; depletion
of species, such as haddock and yellowtail Fflounder; and
increased competition froiw imports produced by sibsidized
foreign fleets. The study concluded that the retuarn on
investment in the New England qgroundfish indust.y declined
during the 1960s and appeared to be the lowest in any U.S.
fishery. Low return on investment was cited by a NMFS
official as the underlying reason for the lack of maintenance
on many New Ergland groundfish vessels.
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High costs for insurznce, fuel and fishing gear, ar well
as .educed catch rates were cited as continuing problems. An
industry official agreed that while some vessels have been
able to earn a reasonable profit many vessels have operated
at a loss or have received very low returns even though gross
revenues have increased.

The common property nature of the resource is also a
problem. While increassad resource availability could lead
to improved returns for groundfish vassels, industry and NMFS
officials statad that fishing effort will have to be limited.
Some form of limited entry may be needed to obtain maximum
benefits from improved resource management.

Because of low returns, unstable rescurce conditions and
high investment risks in the groundfish industry, vessel
financing has been difficult to obtain. While the Fishery
Conservation and Management Act of 1976 provides the basis
for solving many of the economic and institutional problems
leading to the decline of the groundfish industry, some in-
dustry officials bel .eve that Federal assistance for vessel
financing will be needed urtil the problems are solved.

Product development and processing

Beyond the problem of increasing the abundance of popular
domestic species, other factors affecting the potential for
rroduct davelopment and Processing include technological
processing _roblem: and the need for large capital investments
in modern processing and freezing facilities.

Groundfish meat yields from filleted fish could be in-
creased from the current levels of about 20 percent to about
50 percent, according to a study of productivity in the pro-
cessing industry, by using meat separating machines to remove
flesh from filleted carcasses. However, while these machines
are available and are used extens.vely by foreign processors,
most Atlantic groundfish processors do not use them. The
limited use of these machines 1s related to the low price
of the product produced, the lack of volume production by
domestic processors and the strceng competition from imports.
As depleted stocks recover and domestic processors increase
the volume of production, their competitive position is
expected to improve in relation to imnorted products.

Even with strong foreign competition. NMFS and industry
officials believe U.S. processors may be aple to produce
minced blocks made from silver hake which 1is underutilized
by U.s. fishermen. Processors have produce’ and sold minced
silver hake blocks but loss of product quality during frozen
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storage made the product unacceptable. NMFS is developiny
methods to extend the product's shelf life. Pzsulting pro-
cessing improvements for minced silver hake may also be
applicable to other species having shelf life problems.

Prcduction of frozen fish products requires extens.ve
investments in vrocessing and freezing facilities. If U.S.
production of frozen fish products is to increase éppreciably,
large investments in machinery and facilities will be needed
according to NMFS officials. Domestic processors have not
invested heavily in frozen fish production facilities because
of the competitive position of :mports and reduced supplies.

Marketing potential

Expansion of fresh fisk mirkets hras been limited by the
reduced abundance of thie most nighly favored species. High
transportation costs to inland markets and lack of information
on product distribution channels and whclesale prices were
2lso cited as problems.

Additional factors wffecting potential for market develop-
ment include the need for extensive marketing efforts that may
be required to overcome conswaer reluctance to purciase less
popular groundfish species and the need to improve the
quality cf some groundfish products. A NMFS marketing official
stated that consumers generally want mild tasting, white-
fleshed fish and that they are reluctant to buy unknown or
unattractive species or spccies with unappealing names such
as dogfish. The nead to improve the quality of groundfish
was illustrated by a study of Western European market poten-
tial which noted that U.S. fish products have a reputaticn
for being of lower quality, and that U.S. exporters can
expect to meet strong competition from other exporting
countries as well as from Europezan processors. Price, quality,
and consistent supplies are key competitive elements.

EFFECTS OF A 200-MILE LIMIT

More effective management is needed to assure improved
resource availability to U.S. fishermen. The Fishery
Conservation and Management Act of 1976 provides an oppor-
tunity for improved groundfish manageme:t Chrough extension
of U.S. jurisdiction over fisheries reswurces to 200 miles
off U.S. coasts and by the creation of the Regional Fishery
Management Councils. There is, however, still a potential
jurisdiction problem related to control of che northeast
portion of Georges Bank, a highly productive fishing ground
off the New England coast but partially within 200 miles
of the Canadian coast. Establishment of boundaries based on

93



APPENDIX IIZX APPENDIX TII

equidistant lines between the Canadian and United States
coasts would result in Canadian control of the northeast por--
tion of Georges Baik. U.S. officials contend that Georges
Bank is an extension of the U.S. Counti :nrtal Shelf and there-
fore should be under U.S. control. The disputed area is a
major groundfish spawning ground.
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GULF STATES_GROUNDFISH

The Gulf States' groundfich consist principally of red
snapper, grouper and croaker. All three are 1nod fish, but
croaker also has industrial uses. Recreational fishermen
heavily fish all three species.

T!._ major fishery is the red snapper and grouper, which
is one of the oldest commercial fisheries in the gulf and
one of the more vaiuable (fifth in (ulf States).

The croaker industrial activity, which began around
1952, produces a large volune of low-value fish, less than
3 cents a pound. Croaker is concidered to have one of the
highest potentials for expansion and development in the gulf.

RED SNAPPER AND GROUPER

The red snapper and other similar snappers together
with groupers are caught in the same fishery on handlines
(snapper reels) on offshore banks throughout the northern
and eastern gulf and Campache Grounds.

At least 17 species of snapp:’s and 15 species of group-
ers are caught in this fishery, althouyh not all cspecies are
caught on all parcs of the grounds. The predominant species
in the catch are the red snapper and the red grouper. At
ieast 11 species of snappers caught in the grlf are marketed
as red srapper, with additional species from the Caribbean
Sea. Although snapper and grouper are the target of the
hzndline fleet, many other species ure also included in the
bycatch. Squirrelfish and bigeye have been marketed as red
snapper.

Similar commercial landing patterns ar~ expected for
snapper and grouper, since both are usually fished with the
same gear and at similar locations. In addition, the eco-
nomic incentive for snapper fishing is expected to also in-
fluence grouper landings. Red snapper is a more valuable
species and thus increases the fishing effort for red snap-
per, influences higher prices, and causes increases in group-
er landings because of complementary production.

The fishery is not regulated or managed.

Snapper and grouper are bottom-living, slow-growing
fish largely confined to the Continental Shelf. They are
found most ibundantly near rocky Aareas where nets are im-
practical.

As fishery pressure increased and the grounds initially
and successfully fished became less productive, fishery ac-
tivity expanded from the Gulf of Mexico into new areas.
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The fishery grounds now include waters off the South
Atlantic cnast of the United States, the Bahamas, the Gulf
of Mexico, and the western Caribbean.

Snapper and grouper are fished from depths of a few
fathoms to about 140 fathoms. The 15- to 60 fathom-depth
range is the most heavily fished and the most productive,
These areas lie generally beyond 12 miles from the coast-
line.

This fishery is considered under intensive use, The
volume of production has declinnd since a peak commercial
year in 1965 (25.8 million pounds). The size of the fish
caught has besn getting smaller; however, the recreational
catch appears to be steadily increasing. An estimate of
the recreational catch in 1970 was pegged at 82.7 million
pounds.

Also in the 5-year period 1971-75, Cuban vessels working
cff Floricda harvested from 3.5 to 5 million pounds a yaar.

The lower catch rates and smaller size of fish suggest
that certain stocks of snapper and grouper may be in danger
cf overexploitation. Furthermore, traditional fishing
grounds of Urited States commercial fishermen are diminish-
ing as-foreign countries extend their jurisdictions.

The reported declines in catch for each fishing craft
miy indicate real declines in srapper and grouper abundance,
or U,S. commercial fishermen are obtaining smaller portions
of the available stocks, or both. The U.S. snapper and
grouper fishery, caught in the squeeze between costs and
returns, is finding it difficult to operate successfully,
particularly nn distant fishing grounds.

Most of the U.S. commercial cat~h is taken beyond 12
miles off the U.S. coast in the Gulf of Mexico. Extending the
fishery jurisdiction +o 200 miles Ggives the United States
exclusive control of the Snapper-grouper grounds.

Analyzing tne multispecies snapper-~grouper fishery is
complicated by the iack of catch information from J.S com-
mercial and recreational fisharmen and foreign fishermen,
who use lJifferent methods of capture. Catch and associated
effort dati are not generally available, and the species and
Size compositions of the catcn (which includes up to 32
srecies of snappers and groupers) are not known with any
precision.
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The fish are caughi in State, Federal, and international
waters, through which the fish stocks move. Thersfore,
research necessary for management should be coordinated nnder
the State-Federal Fisheries Management Program and an incer-
national regional fisheries organization, such as the Western
Central Atlantic Fisheries Conmission.

STATUS OF THE FISHERY

Current Harvest

The 1974 commercial catch totaled 18.3 million pcunds,
valued at $9.5 million dollars. This fishery in 1972 ranked
seventh in volume and fiftn in value among the Gulf States
fisheries,

The trend in U.S. landings of snapper and grouper has
been declining since 1965. Annual commercial landings of
snapper and grouper combined reached a peak of 25.8 million
pounds .n 1965, followed by a gradual decrease to 17.€6 miliion
pounds in i973. From 1965 to 1973, snapper landings declined
from 15.2 to 11.0 millicn pounds and grouper landings de-
¢clined from 9.9 to 6.6 million pounds.

Tha commercial landings of snapper and grouper are
greatest. in Fiorida, vhich accounted for 59 percent of tha
snapper and 89 percent of the groupr=r landed in 1973. On
the South Atlantic ccast of the Unitad States, the annual
snapper catch has been conctant at about 2 million pounds
anG the grouper averages about 1 million pounds annually.

In the shelf area off west Florida, the Cuban bottom
longline fleet in 1973 caught an estimes*ed 5 million pounds.

The following table shows the U.S. Gulf States commer-
cial catch for selected years.

Snapper Grouper Total

Year Pounds Value Pounds Value Pounds Value

(thousands) -—
1950 7,948 $1,851 6,839 $ 629 14,787 $2,4¢0
1955 10,251 2,574 5,569 568 15,820 3,142
1960C 11,996 3,039 6,859 774 18,855 3,812
1965 15,862 4,550 9,950 1,072 25,812 5,662
1970 11,422 5,071 8,637 1,573 20,058 6,644
1971 11,302 5,334 8,081 1,555 19,383 6,889
1672 11,355 6,097 8,971 2,037 19,426 8,134
973 11,022 6,561 6,620 1,896 17,642 8,457
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The 1673 landings, by State, follcw.

State Snapper Grouper Total
{millions)
Florida 6.5 5.9 12.4
Mississippi 2.3 - 2.3
Alabama 1.0 .2 1.2
Texas .8 - .8
Louisiana - - -
Total 10.6 6.1 16.7
Other .4 _-3 .9
Total 11.0 £.6 17,6

Snappers anu groupers landed at certain U.S. ports are
often captured on grounds remote from the port of landing.
Therefore landings, by State, are not always indicative of
the production of each State's waters or of particular fish-
ing grounds,

Preliminary data for 1974 shows that 1.4 million pounds
were caught from 0 to 3 miles; 2.5 million pounds, from 3 to
12 miles; and 13 million pounds, from 12 to 200 miles off
U.S. shores. DnAbout 1.4 miliion pounds were caught off Mexico
and in ‘the Caribbean Cca, combined. Both production and
value are grea .est from the high seas keyond 12 nautical
miles.

Products and processing

Important ports of landing for snapper extend from
norr-heast Florida to south Texas: the three major snappar
port areas are Pascagoula, Mississippi and Panama City and
key Vest, Florida. Ports cof landing for grouper extend
primarily from Key West to Pascagoula; the three major perts
are Madeira Beach, Fort Myers Beach, and Bradenton, Florida.

The major center for processing the gulf snapper and
grouper catch is Pascagoula. Snapper and grouper are cleaned,
gilled, gutted and iced immediately after being caught.

When landed the catch ¢re transferred from vessel to
conveyer belts which carries the fish through a wash. This
is the extent ¢f mechanization for this fishery. The fish
are hand graded and packed in 100-pound lots, with or with-
out heads, and shipped either fresh or frozen. An alleged
problem with frozen snapver flesh is that it *turns brown in
about 3 months.

Markets

' Snapper and grouper are marketed mostly as fresh fish
with some going into frozen fillets. The products are
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shipped to fresh fish markets an? to institutional retail
markets.

Tn terms of commercial prices, red snapper is about
twice as valuable as grouper. The average U.S. red snapper
price increased from 24 cents a pound in 19572 to 56 cents
a pound in 1972. Average grouper prices i reased from
about 10 cents a pound in the early 1350s to 26 cents a
pound in 1§672.

As .ith many fisheries in recent years, the total value
(amount paid to the fishermen) of the landings has increased,
despite decreased total landings. The exvessel price for
each pound of snapper has increaced markedly since 1965 and
for grouper since 1971.

The levels of imports of red snapper and grouper are
also important in determining price through their effect
on the available supply on the market. Imports of accept-
able quality to satisfy domestic consumers will be important
as long as they can be purchased at a price equal to domes-
tic prices or at a price lower than that paid for donestic
laadings. Existing import data on both snapper and grouper
are not of a guality to be useful in econometric anal:'ses
because data has not been continuously recorded over time
at each U.S. port. In addition, the numerous preduct forms
imported makes comrparable measurements of the total pounds
of snapper and grouper imported difficuit.

The recorded imports of snapper into the Gulf States
from 1952 to 1972 are show. on the following page.

A large portion of the imported red snapper and snapper
fillets enter at Port Isabel-Brownsville, Taxas. Miami,
Florida, is the leading port for grouper imports and Port
Isabel-Brownsville is second. In several of the most recent
years, Miami appears to have increased its role in importing
snapper fillets.

Grouper imports recorded have also been considerable
and in a similarly diverse product form as red snapper.
Import classifications include grouper, grouper fillets,
steaks, chunks, chips, thcoats, fingers, heads, and breasts.
For the 1952-72 period, grouper fillets imported totaled
13.1 million pounds, whereas steaks and groupe€r totaled 0.92
and 0.48 million pounds, respectively. Annual imports of
grouper fillets have ranged as high as 3.0 million pounds
(1972) and have been the most consistent product form imported.
Since 1968 steak imports have not been recorded and grouper
imports lessened, whereas qrouper fillet imports have remained
substantial.
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Product form

APPENDIX IIX

Red Red snapper ther
Year Snapper Fillets snapper fillets (note a)
-(thousands)--

1952 - - 713.6 - -
1953 - - 759.5 - -
1954 - - 768.8 - -
1955 - - 724.7 - =
1956 - - 730.9 0.6 -
1957 - - 589.6 24.4 -
1953 - - 587.6 12.8 -
1953 - 202.0 314.9° 12.9 -
1960 - - 243.8 230.7 -
1961 - 376.4 513.4 - -
1962 - 60.4 563.8 80.5 -
1963 - 25.9 576.1 168.5 25.2
1964 - 73.8 1,063.7 93.7 3.6
1965 - 142.5 896.8 360.8 9.9
1966 - 163.1 719.7 484.0 25,2
1967 - 94.0 566.2 272.2 19.3
1958 - 435.1 185.7 -
1969 2.0 392.4 339.1 - .7
1970 20.6 358.4 363.9 - -
1971 5.3 142.0 183.4 - 1.2
1972 141.1  _ 12.2 208.7 299.3 _71.0

Total 169.0 2.478.2 11,613.9 2,040.4 156.1
a/

Includes red snapper steaks, throats, flanks, and dressed.

Fishing fleet

Most (96 percent in 1971) of the Snapper and gronper
in the commercial catch are taken by the so-called handline
fleet. The vessels are usually diesel powered and range
from 26 to 79 feet in length. Many still retain the lines
of the traditional Snapper schooners, are masted, and use
a small riding sail for the steadying effect while fishing.
The gear used are mainly baited hooks with simple handlines
Oor mechanical reels, exclusive of trolling and longline
gear. A small quanticy of snapper and grouper are caught
by shrimp trawls, spiny lobster traps, fish vots, haul
seines, trammel nets, gillnets, and longlines.

The fishing gear used by the handline fleet varies with
the location fished and the species and sizes to be caught.
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From 2 to 40 baited hooks may be used with each reel line,
but individual handlines sometimes have only X hook. The
hocks used are both conventional style and self-hooking
tuna-circle style. For bait, several speci~s of fish,
shrimp, and squid are used.

Most of the fishing craft use ice to preserve tha
catch, but a few are equipped with freezers. Ffome of the
craft are of multipurpose design to facilitate use in other
fisheries, such as shrimping and lobstering. For example,
about 25 percent of the handline vessels operating from
South Atlantic and Gul. States in 1969 were equipped with
additional types of gear in addition to hose classified
as handlines, which were prinarily mechanical reels. In-
cluded in the numbers of comm~rcial handline craft repnrted
are an unknown number of sporc, charter, and party cratt
from which fish were sold and reported to NMFS statistical
agents. Therefore all of the craft reportcd ‘ ‘lines
are not only used in the snapper and grouper fishery. The
usual nurpose of such diversification is to operate profic-
ably throughout the year. For the same reason, many of
the snapper-group fishermen are part time and are active in
other fisheries or occupations.

In 1971 the commercial handline fleet operating at
least part time from the Gulf States was made up of 397
vessels and 1,570 boats. BAbout 83 percent of the vessels
and 76 percent of the boats were based in Florida. The
boats are generally less than 26 feet long.

In the northwestern Gulf of Mexico off Texas, relatively
few boats in 1972 were involved solely in commercial fish-
ing for red snapper.

A relatively small portion of the U.S. snapper-grouper
fleet participates in the fishery off the South Atlantic
coast. In 1971 there were about 56 vessels and 39°P hoets
operating in the handline fleet along the South Atlantic
coast, with most of these craft based along the Florida east
coast. There is sora seasonal exchange of handline vessels
between the South Atlantic coast and the Gulf of Mexico.

The total number of commercial vessels increased from
138 in 1953 to 406 in 1971, with a maximum of 54€ in 1959.
The number of commercial boats has declined from 3,290 in
1956 to 1,602 in 1971.

In the Gulf of Mexico off the United 3tates, the smaller
snapper—-grouper craft chat fish these waters are based at
nearby ports along the gulf coast and make 1- to 12-day trips.
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Tae larger, traditional snapper vessels are pased mainly in
the vicinities of Panama City, Florida; Mobile, Alabama; and
Pascagoula, Mississippi, and remain at sea for up to 3 weeks.
These vessels are capable of operating anywhere in the Gulf.

We were told that the commercial fleet included many

2ld shrimp vessels that were not kept in a state of good
repair.

The newer vessels added o the fleet in 1965 were 70
to 80 feet long, equipped with refrigeration, and designed
for multipurpose fishing. Fishing methods changed with
vessel improvements. Cotton handlines were replaced by
stainless steel lines and reels. Experimental otter trawls
have been modified for snapper fishing and shown to be more
effective than hock and line, but thev have not yet been
adopted.

A study in 1973 for NMFS evaluated the fleet as 14
and in need of upgrading. The vessel segment of the fishery
has been in a generally depressed condition for many years,
and financial returns have not been great enough to encour-
age vessel or personnel upgrading.

The study expresses reservations about the value of
upgrading vessels, because basic vessel productivity is
related to the number of reels and lines used and replace-
ment of vessels cannot greatly improve the economic climate
for the harvesting sector.

Employment

We were told that the average age of the snapper-grouper
fisherman is 55. Crew incentive is low because of the poor
state of the vessels, which are often out of service. As
a result, catch levels are low, shares are low, and crew
quality is the lowest among the galf fisheries,

The numbers of persons in the fishery are nrot known.
All craft reported as handliners are not consistently usad
in this fishery. The usual purpose of such diversification
is to operace profitably throughout the year. For the
Same reason, many of thie fishermen are part time and are
active in other fisheries or occupations.

Recreation fishing

Estimates of the recreational catch of snapper and
grouper are 82.7 million pounds landed in 1970, the year
of the most recent survey. By species, the recreational
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catch was groupers, 41 millinn pounds; vellowtail snapper,

21 million; red snapper, 17.3 million; with the remainder
being other kinds of snapper. These data indicate that,
while red snapper make up the largest part of the comuercial
catch, grouper and yellowtail snapper are important to the
sport fisherman. Although thu:se estimates contain unmeasvred
sampling and response errors, the magnitude of importance

of the rec: :ational catch cannot be ignored. Premium com-
mercial prices paid for rzd snapper and accessibility to
yellowtail snapper and jrouper fishing areas are primary rea-
sons for th- catch differences between the commercial and
recreational grouper-snavper fishery.

Recreational fishermen ard their craft have increased
in numbers in the last two decades. 1In 1973, 986,000 pri-
vate and commercially operated recreational craft, more
than 16 feet in lenqgth, firhed in the salt waters of the
South Atlantic and Gulf Si .tes. In *he guif, snapperec and
groupers were among the pr aary species sought by the oper-
ators of these craft.

Management. controls

The snapper—grouper fishery is not a regulated or
managed fishery. We were tcld that nou specific Stace regu-
lations are known which apply directly tu this fishery.

OPPORTUNITIES FOR GROWTH AND
DEVELOPMFENT OF THE FISHERY

Resource availability

The snapper-grouper fishery is considered under inten-
sive use. Little information is available on the life
history and population dynamics of this fishery. No MSY
estimates have been made.

In 1968 the latent fishery resource for the Gulf of
Mexico was estimated at about 1 billion pounds.

Using the 1968 data and FAO data published in 1971, we
extrapolated u resource level of about 250,000 mi_lion
pounds for the Guli of Mexico.

Harvesting capability

The capability of the industry seems to be flexible,
but difficult to assess. The overall trend in the size of
~he fishing f.eet (i.e., numbers of wvessols and boats) has
peen one of decline since the middiz2 and late 1950s.
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Ficshermen, some of whom are part time, move in and out
of the fishery as economic conditions change in other fisher-
ies in which *Ley work or within the snapper-grouper fishery.

In the northwestern Gulf of Mexico, shrimp fishermen,
at times, fish for snapper by hook and line during slack
carimping periods.

New vessels enterirg the fieet may be increasing the
overa.l industry harvesting capability, even though the
number of vessels is decreasing because of the size of the
new vessels, but this kind of conparative data is not
«vailable. Future harvestiag capability is not known.

Product developm:ant and proces sing

At the presenl time there appears to be no need for
developing new forms of Snapperx-grouper products since all
the commercial catch is readily marketed.

The processing method now is a rather simple, unsophis-
ticated procesi--a combination of conveyor belt and manual
handling. This processing method does not appear to be a
drawback to meetin.; market demands.

Research efforts to improve processing methods are not
being- programed.

Marketing potential

There is a ready market for snapper and grouper. Low
production is the limicing factor. The volume of imports
‘ndicates that incieasec production could be marketed ifi
drice. were competitive.

OFSTACLES INHIBITING GROWTH AND
DCEVELCPMENT OF THE FISHERY

Resource availability

The decline in commercial catch in recent years indi-
cates resource problems related to increased fishing pres-
sSure by commerc:.al, recreational, and foreign-flag fisher-
mer.. Furthermore, grounds histerically fished by U.S.
fishermen are diminishing as the Bahamas, Mexico, and the
Caribbean nations extend fisheries jurisdictions.

Industry operators think that overfishing 1s causing
decreasing hea-vest levels. In 1974 the harvest was bad,
particularly because of rugged weather in the summer and fall.
The average size of fish caught is now only 3 to 3% pounds
compared to 6% pounds 10 years ago--an indication, fisher-
men think, of overexploitation.
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Catches in the northwestern Gulf of Mexico by Texas
fishermen have declined since 1965 by about 50 percent.
Texas fishermen suggest that the shrimpers' increasad trawl-
ing speed and more efficient trawls are capturing more
young sncppers than in the past. They believe that discard-
ing these young snappers was the cause of the decline in the
snapper fishery. Similar comments were reported by Florida
fishermen in 1963. The total snapper catch for the Gulf
of Mexico off the United States has remained relatively
steady since 1961, lwut catches per vessel have decreased.

A recent study by the _tate of Texas of the red snapper
fishery in the northwestern Gulf of Mexico for the 1970-74
period found that the catch per effort and total effort by
commercial fishermen have declined, while sport fishing
for the species has increcased. Shrimp fishermen marketed
the larger snappers captured in trewls and discarded the
smaller ones. Pressuces applied to the fishery have adverse-
ly affected commercial landings on the Texas coast.

Definitive assessment of this fishery's stock and/or
potential yield is not possible with the avaiiable data.

Harvesting capabilities

The capabilities have existed to harvest the crops
close in, but as harvest areas began to move farther from
the coastline and quantity of harvest per crait decreased
fishermen were caught in the squeeze between costs and
returns.

The capability to harvest is assumed to exist but
imited by economic costs and returns constraints. The
effort to harvest this fishery will be directly related to
the level of exvessel price.

Fishermen on relatively small boats, who fish frox 50
to 100 miles offshore, reported a decline in average siz.. of
the fish from about 3 pounds 5 years ago to less than 3
younds currently. Distant water fishermern. said thdt the
average size of the fish is thought to have declined from
about 5 pounds to a®out 2 to 3 pounds currently. Party boat
owners indicate the same trend and feel that the dockside
value of the average catch is less than sport fishermer's
cost. In addition to the smaller size of the individual fish,
boat captains state that lonc:»r fishing days and more trips
are necessary to catch the same amount.

A fisherman in the northwestern Gulf of Mexico off the

Texas coast stated that searching for fish took 95 percent of
the time, whereas actual fishi.g time was about 5 percent.
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We were told that some commercial fishine captains
want to make onlv a limited number of trips each year
because of high taxes, and commercial crews do not 1like
to stay out more than 7 days at a time. A study for NMFS
concluded that a breaktarough in the efiiciency of the
tishing technique itself is required; that is, innovative
gear and equipment to increase vessel productivity and/or
reduce crew size are needed.

Product development and processing

Product development and processing are not obstac.es
for this fishery because there is a ready market for snapper
and grouper.

Market development

The market for Snapper and grouper is substantial;
however, the decreased commercial harvest has limited the
quantity available.

Management controls

There are no management controls.

EFFECTS OF A 200-MILE
LIMIT ON THE FISHERY

The extended jurisdiction will convert this fishery to

eéssentially a domestic fishery, which will include the shelf
area fished.

From 1971 to 1973, as many as 25 Cuban vessels fished
each month on the west Florida shelf for Snappers and group-
ers. For 1971, 1972, and 1973, annual catches were estimated
to be 4.0, 3.7, and 4.9 million pounds, respecvcively.
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PACIFIC GROUNDFISH

Groundfish is the name applied to a group of fish that
live on or near the ocean bottom. HMost groundfish, or bct-
tom fish as they are sometimes called, are cauvght by the usc
of trawl nets.

The principal U.S. bottom fish fishing grounds are loca-
ted over the Continental Shelf of the Northw:st Atlantic
and the North Pacific coast. Over three-fourths of the U.S.
groundfish catch is landed on the east coast, chiefly at
New England ports.

The major Pacific coast groundfish species of commercial
or potential interest, excluding halibut--discussel in a
separate section of this report--include cod, flounders,
hake, lingcod, Pacific Ocean perch, pol.ock, rockfises, and
sablefish. n 1973 California landings of groundfish totaled
over 66.9 million pounds, followed by Washington, Oregon,
and Alaska with 40.5 million pounds, 22.2 million pounds,
and 3.3 million pounds, respectively.

The varicus species known as flounders have provided
by far the greatest tonnage and Jdollar income to commercical
west coast fishermen. Rockfishes are the next most img-r-
tant groundfish. Severalil species, such as pollock and hLake,
which are caught only in small quantities by the U.S. fish-
ing fleet, have the potential of becoming important to
west coast markets.

S"ATUS OF THE FYSHERY

Current harvest

wendings of Pacific coast groundfish are largely influ-
enced by market demand rather than species availability;
that is, oanly certain species are retained from +the total
catch. Fishing is dcne at specific times and locations
where desirable species are known to occur. For this
reason, landings of groundfish in the coastal waters where
the fishery now exists cannot be used to assess the rela-
tive abundance of svecies exploited.

Before World War II, the dominant species of flounders
caught were petrale soie and English sole. After World War
II, demand for food fish resulted in the expansion and rapid
diversification of trawl fisheries to include a wide variety
of other flounders, rockfishes, and other yrovnafishes. The
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development in 1946 of the Pacific Ocean perch fisherv re-
sulted in increased harvests of deepwater rockfishes. Pa-
cific cod catches by trawlers increased rapidly followingy
the development of "fish sticks."

In 1973, the latest year for which complete fishing
data was available by State, about 133 million pounds of
grounifish were landed at Pacific coast poxts with a value
of $13.8 willion (table 1). The California catch comprised
a little more than 50 percent of the total volume of the
four States. Table 2 shows the total tonnage and dollar
value of Pacific Coast groundfish, excluding hake, between
1960 and 1973. Takle 3 contains the most current summary
data showing the volume of croundfish caught on the west
coast and the distance caught from shore.

Table 1

Landings ot fGroundfish by State

for 1973
-"_\"h;ﬁt“y‘“ _?:_._::%rﬂton wm;)'r‘:‘uﬂn — HS?;;:urlnxa wc‘u;;:l?“l
SELC I s {notc u) Valuc (note a) Value (notc d4) Value (note a) Value (nole al  Valuc
i it T (000 omitted)----- reeeem——ma s e .-
vod 158 $ 317 7,747 § 70} 514§ 45 - s - 8.419 § 85
I'tounder 992 72 8,466 1,039 12,497 1,427 32,550 3,913 54,505 (0,471
k.. - - 2 482 37 78 4 34 1 2,594 42
Lrngond 91 21 2,402 253 2,326 212 3,589 389 R,378 875
Pacifirs Ocean
poren - - 5,862 500 566 50 - - 6,428 550
'oliock - - 109 8 - - - - 109 8
Ru < €1 sh 189 35 12,873 983 4,924 361 22,216 2,310 40,202 3,039
Sablefosh i,911 a3 578 111 i,327 1595 8,550 661 12,366 1,400
vet 3.4 s638 40,519 $3,634 é- 232 92,254 66,909 $2,274 133,001 S13,800
L0 sl i pounds.
st bt s ttatastres of the tmited States, 1973
sonal Marane 'rsheoryos Servie,
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Table 2

U.S. Landings and Exvessel Value of
Pacitic Groundfish, 1960-73 (note a)
(round weight)

Year Quantity (note b) Value
———————— (000 omitted)---------
1960 108,434 $ 6,573
1961 ~ 102,818 6,142
1962 114,510 7,099
1963 117,530 7,493
1264 107,394 6,926
1965 120,604 7,523
1966 119,363 7,936
1967 108,596 7,418
1968 103,166 7,05
1969 110,385 7,74
1970 104,658 8,168
1971 37,773 8,641
1972 124,840 11,575
1973 130,407 13,758

a/

=" Includes cod, flounder, lingcod, Pacific Ocean perch,
pollock, rockfish, and sablefisii. Does not include hake.

o/

—/ Expressed in pounds.

Sources:

U.S. Department of Commerxce
Basic Economic Indicators
Atlantic and Pacific Groundfish, 1932-1972

Fishery Statistics of the United States,

1971, 1972, 1973.
National Marine Fisheries Service
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Products and procecsing

There are 49 Pacific coast processing plants which proc-
ess fresh groundfish for fillels and steaks. California has
21 such plants, Oregon 15, Washingion 13, and Alaska 0.

The groundfish market in Washington and Oregon is a
fresh fish market. In these States, fish are landed at proc-
essing plants where they are filleted and either sold on the
lJocal fresh fish market or shipped cut of State. Most of
the shipped fish are air freighted to major metropolitan
areas such as Los Angeles and San Francisco. An Oregon in-
dustry spokesman stated that as much as 75 to 85 percent of
their catch is air freighted out of State. Processors in
Washington and Oregon freeze only those fish which are
spoiling.

During the winter months, most of the groundfish caught
in California are sold on the fresh fish market. At this
time of year dealers can generally take all. that are caught.
In the summer, because of the large guantities of groundfish
caught, the market is glutted, and Northern ralifornia
processors have to freeze about 70 percent of the catch.
Processors south of San Francisco sell a fresh fish product
most of the year.

Groundfishing in Alaska is an insignificant industry
due to the economics of the fishery. Currently, most of the
groundfish caught are usually caught incidental to sihrimp,
which are a primary target for Alaskan trawlers. Much of the
incidentally caught groundfish is thrown away or is reduced
to fishmeal.
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Foreion fishing fleets cannot compete in the fresh fish
market because they are not allowed to land fresh fish in
the United Staces.

Processors buy frozen fish blocks from foreign countries.
These blocks are partially thawed, breaded, and refrozen
and the product is then sold to customers who package them
as fish sticks. Much of the imported fish goes to fast
food stores and other high-volume operaticns.

Markets

The United States is the principal market for groundfish
products. This country consumed about 9 percent of the
world catch of groundfish in 1972 and received 65 percent
of the total world exports of fillets and blocks. In 1274
the United States produced only about 2 percent of the
blocks it used (table 4).

Growth of the U.S. market for fillets and blco-ks has been
phenomenal. In 1973 855.4 million pounds of groundfish
products were consuned--practically all as fillets, steaks
portions, or fish sticks. The annual market growth rate
averaged 7 percent during the 5 years ending 1973, despite
steady and sizable advances in price levels.

The continued rise in import volume, up almost 300 per-
cent in 10 years, has made possible the steady growth of
the U.S. groundfish market. Domestic landings have not im-
proved, althcugh the steady deterioration of landings was
arrested during 1970-73. Thus, ever-larger volumes of im-
port fillets and blocks have keen required to meet market
needs.,

world demand for groundfish products has placed a bio-
logical and economic strain on the supplies of tradjtional
species. As a result, the composition and source of U.S.
imports is undergoing a considerable change. The composi-
tion (by species) ard source (by country of origin) of U.S.
fillet and block imports during 1968 and 1973 are compared
in table 5.

Fifty-eight percent of U.S. block imports during 1972
were cod and 15 percent were pollock. These shares shifted
to 43 percent and 29 percent, respectively, during 1973.
Cod blocks traditionally have been the preferred raw ma-
terial for portions and sticks. The growing cod shortage,
however, has forced increasing dependence on other species,
especially Alaska pollock.
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Table 4

Supply of Blocks, 1967-74

U.S. production Imports
' Percent Percent Total
of of supply
Quantity total Quantity total quantity
Year (note a) surply (note _a) supply (note a)
1967 9,004 4.5 189,504 95.5 198,508
1958 4,235 1.6 261,086 98.4 265,321
1969 3,497 1.3 266,743 98.7 270,245
1970 ' 3,892 1.4 272,655 98.6 276,547
1971 6,186 2.0 311,166 98.0 317,352
1972 3,508 1.0 355,459 99.0 358,967
1973 9,865 2.7 /358,730  97.3 /368,595
1974 4,621 1.7 266,073 98.3 270,694

é/Expressed in thousands of »Hunds.
Q/Record.

Source: Fisheries of the Unit. States, 1974
National Marine Fisher es Service.
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Table 5

APPENDIX III

U.S. Imports Of Fillets and Blocks

1968 and 1973 (note a)

Species 1968 1973
(000,000 omitted)

Cod 223.1 237.9
Haddock 55.6 " 75.8
Atlantic perch 50.5 88.4
Flatfish:

Atlantic 53.¢€ 75.6

Pacific - 55.3
Wolf fish 7.3 7.5
Pollock:

Atlantic 8.4 41.9

Alaska 3.1 62.2
Unclassified 35.5 47.8

Total 5/437.0 692.4

§9prce
Canada 214.9 228.0
Norway 42.8 69.4
Denmark, Greenland,

and Faroe Islands 38.4 89.7
Iceland 82.2 110.7
Japan 3.3 133.2
Other countries _55.3 6i.5

Total 5/437.0 692.5

é/Expressed in pounds.
E/Sum does not add due to rounding.

Source: Indian Ocean Fishery Commission, United
Nations Developr. nt Programme, 1974, vol. 40.
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Exvessel prices paid for groundfish vary by species,
size, dressed or round weight, season, and location. Ground-
fish landed at Puget Sound ports in Washington generally sell
for less than similar species landed in San Francisco or
Eureka, California. Listed in table © are the exvessel prices
paid for various groundfish landed at Puget Scund ports in
early 1976. Large, dressed, black cod (sablefish) was tne
highest value fish, bringing 27 cents per pound, followed by
petrale sole at 24 cents per pound.

Table_g

. Price List
Fishermen's Marketing Association of Washington
(As of January 20, 1976)

Species Price per pound
Petrale sole
Sand sole ® :ig
English sole .14
Dover sole (14" and over, 3%
slime allowance) .13

Rock sole (13" and over) .19
Rex sole 13
Rock cod: T

Ocean run

Red :igg
Ocean perch . 115
Flounders 08
True cod: ‘

Round

Dressed .;gs
Lingcod: .

Round

Dressed :%gs
Black cod:

Round, under 8 pounds .13

Dressed, under 5 pcounds .22

Round, over 8 pounds .18

Dressed, over 5 pounds .27
A;aska pollock .08
Minor species, such as skate, etc.,

handled on a local basis >.07
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Fishing fleet

The trawl net is the predominant commercial gear used
worldwide for catching groundf: sh. The trawl net is towed
through the water, on or clnse to the bottom, by any one of
a variety of large and small fishing vessels.

One major exception to the trawl fishery is the longline
halibut fishery of the northeastern Pacific, where trawls are
barred to U.S. and Canadian fishermen. Otler gear is also
used by U.S. vessels to catch groundfish. Pots and traps are
commenly used for s:ibierish; gillnets, troll, handline, purse
seine, and beach seine gear are also uce ' to catch groundfish.

Trawling in the North Pacific Ocean began in the early
1930s and is a relatively young industry compared to the
salmon and halibut fisheries which were already well estab-
lished at the turn of the century.

Most U.S. and Canadian vessels in the North Pacific are
much smaller than those of other countries. U.S. and
Canadian vessels operate on fishing grouuds which, for the
most part, are close to homeports, and iatches are landed in
an unfrozen, unprocessed condition. In contrast, Japanese
and Suvie. vessels fish far from home ports and .uey ust
have onbvoard processing auad freezing for their e«tended
operations.

The American west coast trawler typically is an aging
boat of 50 to 75 fect, owned and skippered by one man. It
works with a crew of three to five men. This small crew
makes west coast trawling economically possible. Only a
few larger modern trawlers are fishing on the west coast.

West cozst trawlers may operate out of several coastal
fishing ports with relatively short runs to fishing grounds.
Tre only vessels making fairly long trips are those from
Puget Sound ports in Washington. These boats work off the
northwest coast of ancouver Island anc as far north as
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Hecate Strait because of the scarcity of local productiva
grounds. This can involve round trips of 500 to 600 miles.
We were told by the manager of a Puget Sound marketing as-
sociation that 83 percent of their groundfish are caught off
the Canadian coast. On the other hand, grour”  ishermen from
Oregon and California fish relatively close to their home
rorts.

Although many trawl or drag vessels still fish only
part of the time in the winter, there is an increasing
number of year-round vessels at work.

We contacted government officials in the four west ccast
States to det<rmine the number of groundfish trawl vessels
in the fishery (see table 7 below):

"able 7 (note a)

Groundfish Trawl Vessels

Operating f-om the West Coast, 1976

State . Number of vessels
Alask 4 (b)
Washington /95
Oregon £/ 72
California 113
2/UOes not include vessels catching groundfish
incidentally.
2r/Insignificant.

€/1974 data.

Groundfishing does not exist in Alaska. Federal and
Alaska State fisheries officials told us that nearly all the
trawlers registered in Alaska fish primarily for shrimp,
with some groundfish taken incidentally. Only one trawler out
of Alaska was reported to be operating in the groundiish
fishery. This vessel was catching bait for other boats in the
haiibut longline fishery.

Employment

According to State and Federal sources, approximately
280 vessels were engaged in the Pacific coast groundfish
fishery in 1976.
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Washington, Oregcn, ind California industry officials
estimated that the average crew size on a typical trawleyr is
between three and five, including the skipper. Assuming an
average number of four fishermen per vessel, about 1,120 west
coast fishermen were working in the groundfishing industry.

The number of employees working in the 49 plants that
produce groundfish fillets and steaks is not available.

Recreational fishing

Bottomfishing represents a large and rapidly increasing
portion of recreational fishing on the west coast. Severai
reasons for the recent interest in bottom fish are: (1) more
Lhighly prized sportfish such as salmon have declined in avail-
ability, (2) bottom fish are relatively easy to catch and
require little experience or specialized gear, (3) they can
often be caught near major metropolitan areas, and (4) various
groundfish are excellent food.

In the past few years, sportsmen in the Pacific North-
west have become interested in the potential of bottom fish
for sport fishing. Bottom fish along the coasts of Oregon,
Washington, and Alaska represent what ~ay be the last major
undeveloped sport fishery in the cruntry. This resource has
probably been ignorad in the Northwest due to the dominance
of salmon angling, and this dominance has inhibited recre-
ational development of other fisheries. Before the early 1960s.
there were few angling trips specifically for bottomfish.
Nearly all bottom fish caught, including lingcod and halibut,
were incidentally hooked while fishing for salmon. Between
1965 and 1970 the number of hottom fish engling trips in
Washington State increased .s interest in bottom fish both as
recrcational and food fishes grew.

The outlook in the Pacific Northwest appears to b. for
a continued rapid increase in bottomfishing. This forecast is
due to increased population, increased awareness of the bottom
fish potential, and the uncertain future of salmon angling.
However, the predicted increase in fishing for species other
than salmon in the Northwest accentuates the need for more
research on these species. Basic facts on 1life history, ecolo-
gy, age, and growth patterns are lacking for most of these
species.

Southern California marine recreational fishermen ex-
ploit many coastal fish species. U.S. partyboat fishing, in
which fishermen rent space aboard a boat for a Auy or Lol
day, has been popular in southern California since the 1920s.
In the last decade, partyboat fishermen have caught about 4
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million fish a year. Fishing from private boats, shorelines,
piers, and jetties is also quite popular, but statistics
have not been routinely collected.

We were told by an NMFS official that not much has been
done in the past to compile information on bottom fish pe-
cause they have not been important and little funding has
been available to do studies. The most recent stock assess-
ment information has been compiled on the State of Washington
in 1967 and published in 1970. Even less information is
available for Oregon, california, and Alaska.

Effect on the regional economy

The groundfishing industry affects three of the four
pPacific Coast States. The groundfishing industry in Alaska,
as mentioned before, is not significant, although future
opportunities may be great. While no specific information is
available on the economic effect of the groundfish fishery,

the following facts indicate its importance.

1. Statistics prepered for the International North Pa-
cific Fisheries Commission show that 175.6 million
pounds of groundfish were landed by U.S. vessels in
1974.

2. About 280 trawlers directly employing about 1,120
fishermen take part in the fishery.

3. 1975 data showed tnat 42 plants processed groundfisb
into fillets and steakes in the Pacific Coast States.

The effect on the regio-al economy of wholesalers, re-
tairers, and shipbuilding anc overhaul facilities must also
be considered.

Management controls

Domestic

No Federal regulutions exist on tae taking of bottom
fish i.a the Northeast Pacific Ocean. The individual States
concerned have prime resource management responsibility.
There appear to be no important State regulations ihat affect
groundfish harvesting in Oregon, washington, or Alaska. Cali-
fornia, however, prohibits trawling within 3 miles of the
coast and taxes nearly all landed fish at $.001 per pound;
California halibut is taxed at $.01 per pound.

121



APPENDIX III APPENDIX TII

International

The United States is a member of the International North
Pacific Fisheries Commission, which is concerned with all
fishery resources in the waters of the North Pacific and ad-
jacent seas. The International Convention for the High Seas
Fisheries of the North Pacific Ocean was brought into force
by Canada, Japaun, and the United States in %53 for the pur-
pose of insuring maximum sustained productivity of fishery
resources in the convention area. The convention provided for
establishing the International North Pacific Fisheries Com-
mission to promote and coordinate scientific studies necessary
to ascertain and recommend conservation measures required to
secure maximum sustained productivity of fisheries of joint
interest.

In addition to the International North Pacific Fisheries
Commission, several bilateral executive department agreements
were negotiated with the Soviet Union, Japan, Canada, and
other nations. These agreements were to reach an understanding
with foreign fishermen so the economic int:=rests of the U.S.
fishing industry could be better protecte:d while the rights
of foreign fishermen on the high seas could alsu be preserved.
Under terms of these agreements, the other nations have re-
frained from fishing in some areas of special interest to the
United. States in exchange for concessions to fish and transfer
cargoes at several places within the U.S. 12-mile fisheries
zone. In recent years, agreements with the Soviet Union,
Japan, and Poland have included quotas on the catches of some
species and provisions not to fish other species of particular
concern to the United States. Agreements with the Republic of
Korea and Taiwan 40 not contain catch quota provisions and
prohibiv only the taking of halibut among the several bottom
fish species cf concern to U.S. fishermen. A special feature
of the agreement with the Soviet Union has been the establish-
ment of a board to facilitate the settlement of monetary
claims arising from destruction of fishing gear or the inter-
ference with fishing operations.

OPPORTUNITIES FOR GROWTH AND
DEVELOPMENT OF THE FISHERY

Resource availability

The extent of habitable grounds on the Continental Shelf
is cne of the major factors which determines the size and
potential yield of bottom fish. In the eastern Bering Sea,
the shelf is one of the broadest in the world, having an
average width of about 400 miles with extens.7e shallow areas
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less than 30 fathoms deep. Over one-half of the eastern Pa-
cific Continental Shelf extending northward from California
is in the eactern Bering Sea.

Although much information on the kinds and quantities of
fish and shellfish occurring in the Bering Sea and Northeast
Pacific is available from research cruises and from records
of domestic and foreign fishing operations, large knowledge
gaps still exist.

We do know, however, that the waters of the Northeast Pa-
cific and Bering Sea are inhabited by some of this Nation's
largest and most valuable fisheries resources. From these
waters, U.S. fishermen harvested in 1971-73 an annual average
of 639 million pounds of fish and shellfish with an annual
dockside value of $170 million. However, the harvest by for-
eign nations from these waters dwarfs that of the United
States and accounts for about twn-thirds of the foreign
catch from all waters within 200 miles of the U.S. coast.
Most of the foreign catch is groundfish, which is little
sought after by U.S. fishermen because American fishermen are
unable to successfully compete with the large foreign fleets.
Waters off Alaska are the site of Japan's most important dis-
tant-water fishing grounds, accounting in 1972 for about 60
percent of that nation's worldwide distant-water catch. The
Soviet Union also conducts a large and valurble fishery for
groundfish off Alaska and the Pacific coast. During 1970-74,
these waters contributed 26 percent of the Soviet Union's
catch from the entiry: Pacific Ocean and 10 percent of the
catch from all marine waters. Moie recently, the Republic of
Korea, Poland, East and West Germany, and the Republic of
China have commenced fishing operations off the U.S. Pacific
coast.

An estimate of t4he potential U.S. harvest may be viewed
as the sum of the foreign and domesvic catcles; for 1974 this
was 5.75 billion gounds of groundfish. The T.S. portion of
that catch was only 176 million pounds, or about 3 pe.cent.
Perhaps a better estimate of the potential harvest would in-
clude additional yields that could be obtained from under-
utilized and unutilized resources, such as certain species
of flounders and rockfish. Also, many of the presently
harvested species have been overfished and their yields could
be increased with proper management.

In the spring and summer of 1974, Government and industry
carried out a joint venture to survey the potentiai of de-
veloping a domestic fishery for Alaska groundfish. Comparing
the results of this operation with surveys in the Gulf of
Alzska during the 1950s and 1960s, the abundance of Pacific
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Ocean perch ard black cod appears to have declined while
pollock has increased. The decrease in Pacific Ocean perch
and klack cod stocks coincides with the development cf for-
eign fisheries. Reasons for the increase in pollock are un-
known.

During *975 NM¥S conducted a survey of bottom fish and
commerciall aportant invertebrates inhabiting the Conti-
nental Shel: .d upper slope of the northeastern Guif of
Alaska.

The biomass ir the survey area, as estimated from the
Otter trawl catches, was 665.8 million pounds. Of this ton-
nage, 40 percent were flatfish, zé6 percent were roundfish,
and 4 percent were rockfish. Invertebrates, sharks, and
skates comprised the remaining 30 percant. Three species-~
pollock, turbot (arrowtooth flounder), and snow crab--made
up nearly half (48.5 percent) of the b:omass estimate for the
survey area.

Harvesting capability

Adequate harvesting capability--in terms of many
experienced fishermen and suitable vessels--is necessary for
successful fisheries development. Although a sufficient
number of fishermen is avaijlable, there may not be enough
vessels to develop a viable groundfish industry. Many large
and recently built vessels in the Alaska shellfish fleet are
based out of Seattle. Many of these are large enough and
suitable for coaversion to trawl for groundfish in the Bering
Sea or Gulf of Alaska and are seeking alternate fisheries
employment during the off seasons for crab and shrimp.

The manager of a Seattle fishermen's marketing associa-
tion told us that there is vessel ~apacity that is not being
used for the groundfish fishery because groundfish prices
have been low and up untii now it has not been economical to
convert crab boats for bottomfishing. He said, depending on
the boat, conversion costs could be around $100,000.

The manager of a fishing vessel owners' association told
us that crab boats can be utilized a maximum of 7 morhs if
they fish for three species of crab. Average utilization now
is about 5 months. He stated that the capacity to fish for
groundfish is available, but that markets for the fish are
not. The association is therefore working with the U.S.
Government and foreign governments to develop agreements for

124



APPENDIX III APPENDIX III

cooperative fishing. Under such proposed agreements, U.S.
fishermnen would fish for the foreign interests and would
receive a price per pound of fish landed. The foreign nation
processes the fish and takes them home.

Product developament and processing

Processing capabilities parallel harvesting capabilities.
In Alaska plants have been designed to handle the traditional
species such as halibut, crab, and shrimp. The labor force is
also accustomed to working with these products. The Puget
Sound area of Washington 3tate has a wider capability in
both physical plants and labor force as the trawl fisheries
have been well established there.

An official of a large Seattle fish processor told us
that it is currently not economical for U.S. processors to
process groundfish in*o frozen blocks because they cannot
compete with foreign nations. However, his company believes
that U.S. technology will allow this country to compete once
the 200-mile limit is in effect and after the United States
takes over more and more of the frozen market through re-
duced competition. Some of the key factors will be the use
of smaller trawlers by the United States, the use of less men,
mechanical filleting, and more economical shore-based pro-
cessing.

Along the Aleutian chain are located plants, some aboard
vessels, that have physical facilities and refrigeration ca-
pacity adequate to accommodate changes to handle trawl-caught
species. A labor force could be developed from the same
group that is presently employed in shellfish processing.
This is especially true if some form of mechanized processing
is applied. Hand fillet operations would present a more
difficult problemn.

The Alaska processing centers from Kodiak to Dutch
Harbor and the communities of the central and southeast dis-
tricts are in a good position to consider conversion to hand-
ling trawl-caught species. With adequate cold storage facili-
ties for stockpiiing deliveries of frozen fish, existing
plants could schedule groundfish processing to best fit in
with their operations for other species. This wouid be a
cost-effective way of utilizing existing facilities and plant
areas. During the off-season for shrimp and crab, deliveries
of frozen groundfish might be supplemented by deliveries of
fresh fish by trawlers making short trips to nearby grounds.

Since 1968 NMFS has been carrying out research in im-

proved methods of utilizing species of fish generally neg-
lected and little used by commercial food fisheries. An NMFS
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official noted that while there is an eager market for a
number of "luxury" species, there is a limited market ror
those species which are most abundant.

It appears that the next few years will provide oppor-
tunities for using underutilized species of fish for low-
cost, high-quality protein extenders for meat in a number of
meat products.

For cxample, tests have been carried out wi*' the muscle
of fish conmonly taken from the waters of the no: .neastern
Pacific to determine how well they perform as partial re-
placers of the lean beef used as emulsifiers and nutritional
protein sources in sausage products. Commercial food pro-
cessors found that fish muscle is satisfactory for many
products. Work underway suggests that drum-dried fish muscle
makes a super:.~y product to soy concentrate used by consumers
to extend grourd beef. Fish muscle has many uses, most of
which have never been investigated.

Marketing potential

Annual per-capita consumption of groundfish products
has increased at a much greater rate than consumption for all
".5. fishery products. The underlying cause of this is prob-
ably the increase in prices of shellfish, halibut, flounder,
and salmon, and the consumer shift to lower-priced ground-
fish products in retail stores. Increas~i use of groundfish
may also reflect the convenience of breaded sticks and
portion preducts for use by the consumer. Over 97 percent of
frozen fish blocks for making sticks and portion pruducts are
imported--averaging over 300 million pounds in 1971-74.

In 1974 NMFS contacted a number of seafood purchasing
agents, distributors, wholesalers, and brokers in 13 cities
to analyze market conditions for a potential groundfish
venture in Alaska. NMFS found that there is an interest in
Alaska groundfish for future use depending on price, quality,
and reliability of supply. Most respondents are looking for
new supply sources, new species, better methods of processing,
and bette: business methods. If domestically caught-and-
produced Alaska-fizhery products were marketed as high-quali-
ty items at a fair price, they might account for a large
volume of seafood in U.S. markets.
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OBSTACLES INHIBITING GROWTH
"ND DEVCLOPMENT OF THE FISHERY

Resource availability

In 1972 the catch by foreign fishermen off the Pacific
coast of the United States and Alaska reached an annual level
of over 6.6 billion pounds.

On the Pacific coast, foreign fishing has concentrated
on Pacific hake, Pacific Ocean perch, black cod, Alaska
pollock, herring, and groundfish of the Bering Sea and Alaska.
U.S. fishermen land very little Pacific hake and almost no
Alaskan pollock--species that supply about three-fourths of
the foreign cetch.

Expansion of fishing by Japan and the Soviet Union in
waters contiguous to Alaska has brought them in direct com-
petition with U.S. and Canadian fishermen for some species.
Since 1960, their fisheries have expanded farther south into
the Gnlf of Alaska, off the Pacific Northwest, and eventually
to northern California. The Republic of Korea joined the
groundfish fishery off Alaska in 1967, and by 1975 had spread
to the Pacific Northwest. Poland and East Germany also
entered the fishery in 1972. The Republic of China entered
the fishery in 1976.

This expansion has had a tremendous effect on the fish-
ery resources and has complicated proklems of managing and
conserving them. Some fish stocks have been overexploited
while most others are already fully utilized.

An NMFS planning document listed species they considered
to be depleted as of August 1975. The following are the Pa-
cific coast groundfish species other than halibut which were
listed

--Alaskan pollock,

~-=-rockfishes,

--yellowfin sole, and

--yellowtail flounder.

Alaskan pollock has been overfished primarily by the
Japanese and Soviet fisheries in the Bering Sea. NMFS scien-
tists report substantial depletion of the Alaskan pollock

=tocks and predict lower catches in the future. Pacific Ocean
perch found off the Oregon-Washington coast and in the Gulf
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of Alaska have also been badly Jepleted by Japanese and
Soviet vessels. The same is true of the vellowfin sole and
other flounders of the Bering Sea.

The iet fishery off Washington and Cregon in 1966 for
Pacific Ocecn perch led to ctock depletion on some grounds
tracitionally fished by U.S. trawlers. Since 13971, the
Soviet catch of Pacific hake has been limited by agreement
with the United States to 230.7 million pounc= per year, the
amount believed to be the MSY. Recert commencement of fishing
for Pacific hake by other nations--particularly Poland, which
reported its catch to be 125.7 million pounds in 1975--has
resulted in the foreign harvest exceeding by a substantial
amount what the hake resource is believed to be capable of
sustaining.

Harvesting capabilities

Although many large and recently puilt vessels in the
Alaska shellfish fleet are suitable for conversion to engage
in trawling for groundfish, costs for trawling are higher than
for crab fishing. Trawling for gioundfish requires greater
use of power, and hence more fuel, and causes greater stress
on the vessel and equipment than fishing for crab. Vessel
owners point out the need for épproximately $100,000 addi-
tional investment to convert vecsels (or construct new ves-
sels) equipped for trawling. This is likely to restrict in-
terest in a seasonal fishery unless market prices paid for
groundfish are adeqgr **

Product developme... aa tessing

The fragmented structure of the west coast and Alaska
fishing industry into many small and highly competitive units
has resulted in reduced profit margins and low capital re-
serves for speculative ventures in developing new fisheries
and fishery products. Commercial fishermen in many established
fish=ries are now receiving inadequate returns on investment.
However, they continue to fish these resources because fish-
ing for underutilized or unutilized species, which would re-
lieve pressure on 3:stablished fisheries, is too risky due to
inadequate knowledge concerning abundance, location of the
resources, harvesting methods, and markets for their catch.
In addition, {he cost for constructing and operating new fa-
cilities for processing groundfish species ite uncertain.
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The finfish species available for development vary not
only in size and shape but also in holding quality. Some
species cannot be held sufficiently long on ice to allow for
a reasonable length fishing trip.

A 1974 cooperative industry-Government Alaska groundfish
research program provided a good example of some of the
differences in handling and processing finfish compared to
shellfish. Pollock, the most abundant species available in
all areas fished, was found to have rather poor storage
quality regardless of the method of holding. Pollock must be
handled very carefully and must be thoroughly chilled rapidly
after it is landed. Research is needed tc develop simple, ef-
fective alternates to icing so that the quality of pollock
landed is maintained and the labor required for handling the
fish aboard the vessel is minimized.

The plants where fish were landed were designed for pro-
cessing other fishery products and were not capable of hand-
1ing groundfish without major facility conversion. Even
freezing of whole fish, both individually and in blocks, was
difficult. Brine freezing equipment designed for freezing
crabs was inadeguaie for freezing whole fish because of the
tendency for fish to pack tightly together, resulting in a
thick mass that required several hours to freeze through. The
shelf and plate freezers commonly used for halibut, salmon,
and crab or shrimp products were not suitable for freezing
individual fish or fillets because of the labor invclved in
loading and unloadirg.

I. summary, several areas have the basic processing plant
physical facilities but could not process trawl~caught fin-
fish without major plant conversions. At present, the type of
processing best suited to the resources and markets is un-
known.

Industry is working with the U.S. Government and foreign
governments in order to develop agreements for cooperative
fishing ventures whereby U.S. fishermen would catch fish for
foreign process.ng. An industry official told us that Poland
wants an agreemenic from our Government that we will supply
certain amounts or fish to them on contract. This is difficult
because of the nature of the U.S. fishing industry. For
instance, if crab prices gc up, our fishermen will move into
this fishery. This makes it difficult to reach such agree-
ments without developing some industry/Government agreements.
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Werk is beirq carried out by NMFS to improve methods of
utilizing species of fish that generally are neglected. Sever-
al problems to overcome exist in their work: (1) bottom fish
develop rancid flavors during frozen storage, and to a degree
dependent on species, off-flavors or fishy flavors can de-
velop, (2) resistance to using fish as a meat replacer or
extender exists, and (3) it will be necessary to work with
meat processors while they adjust to using fish in their
products.

Market devg}ogmqu

Many bottom species have the common characteristics of
light-colored flesh, low oil content, good texture, and rel-
atively mild flavor. The mos+ acceptable of thesge are cod,
haddock, both the Pacific Ocean perch and Atlantic Ocean
perch, and a variety of flounders and soles. Few of the
species of bottom fish that are underexploited by U.S. fisher-
men have the desirable flesh characteristics of these species.
Because the American consumer has refused to buy and use
more than a few choice species of attractively displayed fish,
these fish have nnt been harvested by our fishermen.

An NMFS analysis of seafood industry represciitatives
contacted in 1974 showed that Alaska-produced pollock would
have competitors in the market place. Poultry, hamburger,
bologna, vegetable proteins, other low-cost fish such as
whiting, Atlantic Ocean perch, and local fresh species--3l-
most ~ay protein food under $1 per pound retail--are major
competitors. Most buyers questioned indicated that a reduction
in price of seafcod items would be needed to lower the
difference between seafood and beef and poultry.

Because the United States is so dependent upon foreign
seafood imports, potential Alaska groundfish producers, with
their relatively small initial production, will be extensively
influenced by developments in world markets. The United States
probably cannot compete in the pollock block market unless
U.S. production costs can be competitive with Japan and other
foreign suppliers to U.S. markets. The Republic of Korea,
which is developing its North Pacific pollock fishery, is now
competing with Japan in the Alaska pollock block industry.

The Republic of Korea's pollock block Prices in 1974 averaged
10 to 20 cents less pexr pound than the Japanese product, al-
though the quality reportedly was not always as good.
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There is still resistance to pollock product purchases
by some large U.S. distributors and retl_.ilers. Some carry-out
restauran* ~hains featured cod on their menus in spite of the
high product cost. However, some chains may be forced to offer
a more competitivelv priced product t> cheir customers as cod
prices rise.

Management controls

Domestic

Although much information on the kinds and quantities of
fish and shellfish occurring in the Bering Sea and northea.t
Pacific .s available from research cruises and from recorus
of domestic and foreign fishing operatinns, large knowledge
gaps still exist. This is particularly true of fisheries
development which requires answers to specific questions such
as anticipated catch rates for individual species or for
particular subareas or times of year. To adequately answer
these questions will probably require that production fishing
trials be carried out from chartered commercial vessels in
the areas or times of particular interest.

In many instances, the development of U.S. fisheries is
handicappec by depleted resources. Depletion usually has cc-
curred from overfishing by foreign fleets. This situation
has been aggravated by the many countries fishing in the
Bering Sea and northeast Pacific and by the absence of a
suitable management effort to cope with the problem.

Effects of depleting U.S. coastal fish resources are
readily apparent, especially when they lead to elimination of
fisheries. This has occurred with Pacific Ocean perch off
Oregon, which formerly supported a profitable fishery fcr
U.S. trawlers. Most of the reduction in size of the Oregon
stocks occurred within the first few years after the initial
expansion of Soviet and Japanese trawling to those waters.
Both the Soviet Union and Japan subsequently agreed not to
conduct purposeful fisheries for Pacific Ocean perch off
Oregon and Washington. However, this has not resulted in a
resumption of the U.S. fishery because the incidental catches
taken by Soviet and Japanese vessels while fishing for other
species have been large enough to prevent rebuilding of the
Pacific Ccean perch stocks.
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Following are examples of complaints expressed by indus-~
try representatives concerning U.S. management policies:

-~The U.S. Government does not have a strong fisheries
policy.

-—-The Federal Government has not managed the fisheries
resource from 3 to 12 miles. The Government should
enforce and manage the fisheries resource from 3 to
200 miles. If left to the States to manage, they will
favor their own residents.

~-Little or no stock assessment work has been done on
groundfish because they have not been important in the
past, and little funding has been available to do
studies.

International

The International North Pacific Fisheries Commission has
been helpful in preventing early and drastic depletion of
living resources and has contributed to cooperation among the
nations in gathering scientific information for stock assess-
ment. However, the controls Provided for within the con-
vention hive been insufficient to prevent Japan from expand-
ing her groundfish fisheries in the Bering Sea and Gulf of
Alaska. Nonmember nations of the Commission (such as the
Soviet Union and the Republic of Korea) have also seriously
cepleted some stocks.

EFFECTS OF A 200-MILE LIMIT
ON THE FISHERY

Fishing by Japan, the Soviet Union, and other foreign
nations in the Bering Sea and northeast Pacific has created
many problems for U.S. fishermen. The major kinds of problems
have been:

~-Resource depletion.
~-Freemption of fisheries resources and fishing grounds.

~-Destruction of, or interference with, fishing gear
used by smaller U.S. vessgels.

Management actions to rebuild depleted stocks to pro-
ductive levels are a Prereyuisite to developing some U.S.
fisheries. Extended jurisdicticn will prcvide the legal frame-
work for taking needegd management actions.
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The advent of extended jurisdiction will for the time
provide the impetus to obtain adequate fishery and bio-
logical statistics and to implement regulations to rebuild
depleted stocks. It also will provide an opportunity to
identify areas, species, or stocks of high potential interest
to U.S. industry and to prohibit fishing by foreign fleets
when such fishing would preclude or greatly impede the
development of U.S. fisheries. The tradeoff to foreign
gcvernments in such situations could be our permission to
fish in areas or for stocks which currently have low develop-

potential for the United States.
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HALIBUT

Halibuts are the largest of all flatfish and one of the
largest species of fish in the world. The average size caught
by commercial fishermen is between 30 to 35 pounds, but record
size halibut have approached 700 pounds in weight. They are
also the flatfish of most value to fishermen. Pacific hali-
but has been the object of a commercial fishery for about 88
years, but even befcre that was one of the most important
subsistence fish for a number of Facific coast Indian tribes.

The Pacific halibut “s found along the western coast of
North PMmerica from central California to the Aleutian Islands
and the Bering Sea. Halibut season lasts about 4 to 5 months
in the main producing areas, which are usually opened in
early May. The most productive halibut fishing ground during
the period 1968-74 was the seciion of the Gulf of Alaska from
Cape Spencer west down the Aleutian Island chain, producing
about 60 percent of the total landings during that period.

\

The North American catch of Pacific halibut is a regu-
lated fishery managed by the International Pacifiec Halibut
Commission. The Commission was established by a Convention
between the nited States and Canada in 1923 and was the first

international agreement for joint management of a marine
fishery..

STATUS OF FISHERY

Current harvest

Since about 1954, the trend in U.S. landings of Pacific
halibut has been steadily downward. U.S. landings have de-
clined from a high of about 60.7 mi.lion pounds live weight
in 1954 to approximately 18.5 million pounds in 1974. Total
U.S. and Canadian catch for 1974 was the lowest reported for
any year since the turn of the century and was only 39 per-
cent of the 1970 catch.

Consequently, in November 1975 WMFS listed Pacific hali-
but stock as being depleted in the Northeast Pacific and the
culf of Alaska. NMFS also determined that halibut stock in
the Bering Sea has either been depleted or is in imminent
danger of being depleted. Their definition of depleted
refers to stocks which have been so reduced through overfish-
ing or man-induced or natural causes that fishing must be
greatly reduced so that the depleted stocks can replenish
themselves to produce optimum yield. However, the Interna-
tional Pacific Halibut Commission officials have stated that
haiibut stock n the Bering Sea is also depleted and actually
in poorer condition than the stock in the Gulf of Alaska.
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While the condition of the Pacific halibut stocks is still
critical, the International Pacific Halibut Commission be-
lieves long term prospects have improved. During the 1975
season, the catch and the catch per unit of effort increased,
the abundance of juveniles in the Bering Sea increased, the
incidental catch declined, and the trawl closures for foreign
fleets were extended. Far greater improvements are needed
before eviderce of recovery is certain.

Value of U.S. halibut landings has fluctuated wicely.
Almost identical U.S. landings of halibut in 1965, 1966, and
1967, of 40.8, 40.6, and 40.1 million pounds, live weight,
resulted@ in values for the total catch of $9.., $9.8, and
$6.5 million, respectivelyvy.

The low prices received in 1367 and 1968, which caused
many fishermen to drop out of fishing, resulted in a 1968
catch of about 26.0 million pounds live weight, valued at
about $4.3 million. The drop in price was due to the marke:-
ing as halibut large quantities of imported turbot, a fish
similar to halibut. In 1969 Canada and the United States
prohibited substitution of this fish for halibut and the
price of halibut rebounded. In 1974 a U.S. landing of about
18.4 million pounds live weight was valued at $9.4 million.
The U.S. landings of halibut by weight, dollar value, and
distance caught from shore foxr 1972-74 are shown in table 8.

Of the nine Pacific coast fisheries studied, halibut
ranked as number seven in weight landed and number six in
dollar value in 19574,

Table

U.S. Landings of Halibut b
Locat ioh. Bollar Valae: and LIve Weight

1972 11973 (note a) 1974 (note )
founds Value Pounds Vaiye Founds Valup
(000 caitted)

Pacific (Alaska and

Hawaii):

0 to 12 milas 9,144 § 4,438 8,521 § 4,400 11,393 85,012
12 to 200 milas 17.€24 8,510 15,463 8,002 6,680 3.39%

Bayond 200 miles 45 21 18 [ - -

Atlantic (excepu

Florida):

0 to 12 miles 138 121 116 121 111 138

12 to 200 miles 82 63 52 [ 11 3 32

Beyond 200 miles 1 26 23 3 29
Total:

0 to 12 miles 9,202 4,550 8,637 &,521 11,704 5.95%0C
12 to 200 milec 17,506 4,573 15,515 8,048 6,714 3,423

8eyond 200 miles 46 21 (L] 32 £} 29
Total 26,83< $13,153 24,176 $12,60) 18,4459 ”!000

a/1973 and 1974 figures are preliminary.

Source: Fishery Statistics of the United States; 1960, 1963,
1970.
Pisheries of the U.8.; 1972-74.
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Products and processing

The leading U.S. halibut ports on the Pacific coast for
1974 were Kodiak, Petersburg, and Seward, Alaska. During
the 1930s, Seattle received 40 percent of the total halibut
landirgs. Since then, the number of vessels in the Seattle
fleet has declined, and vessels are selling more of their
catch in northern ports. 1In 1974 Seattle received only 2
percent of the total landings. The pattern of landings
changed principally because Alaska firms began paying fisher-
men prices that competed with the higher prices traditionally
offered at Seattle. Most fishermen preferred to deliver hali-
but to ports near the fishing areas and to make additional
fishing trips in the time formerly lost in the long run to
Seattle. Table 9 shows the distribution of landings by ports
in 1973 and 1974.

Table 9

U.S. Halibut Landings by Port
Dressed Weight (note a)

Port 1973 1974
(000 omitted)

Kodiak 4,767 3,201
Petersburg 2,971 3,047
Seward 2,850 1,686
Pelican 657 878
Juneau 937 769
Ketchikan 706 465
Sitka 862 463
Seattle 508 432
Others 3,032 2,997
a/ Total 17,290 13,938

" 'Expressed in pounds.
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Halibut is usually frozen because of its high market-
ability and ease .of handling in that form; very little is
canned or smoked. Halibut landed at railhead cities can
enter the fresh fish market depending on what the market can
absorb. However, handling of fresh halibut is mo.se demanding
than handling of the frozen products.

Markets

The annual per capita consumption of halibut in the
United States reached a peak in 1960 at .227 pounds when
the actual retail price was 61.9 cents per pound. By 1270
the retail price had risen to 98.6 cents per pound and an-
nual per capita consumption dropped to .148 pounds. (See
tables 10 and 11.) Duri=ng this time the U.S. landings of
halibut fa2ll from 51.2 to 34.5 million pounds, live weight,
as foreign trawl fleets increased fishing pressure in the
Mortheast Pacific.

Between 1960 and 1971, the United Siates imported
tetween 23.9 and 32.0 million pounds (product weight) of
halibut each year. Canada has accounted for the great
majocrity of halibut imported into the United States. In
1371, the latest year figures were available, Canada was the
country of origin for 21.5 million pounds ot the total 25.7

millions pounds imported. Japan accounted for 3.8 million
pounds c¢f the total.

Table 10

Aggregate and Per Capita Halibut Consumption
in the United States--1960-70
iEcible weight)

Aggregate Per capita

Year

—_— (thousand pounds) (pounds)
1960 40,857 .227
1961 39,577 .216
1962 38,629 .208
1963 34,962 .185
1964 38,587 .202
1965 24,368 177
1966 31,762 .162
1967 34,396 .174
1968 35,175 .176
1969 33,067 .164
1970 30,151 .148

Source: Tconomic Research Laboratory, National Marine
Fis“eries Service.
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Table 11

Retail Price of Halibut--1960-71
in Cents per Pound

Year Retail price
1960 61.9
1961 70.9
1962 79.8&
1963 68.4
1964 68.0
1965 81.8
1966 86.3
1967 80.1
1968 79.1
1969 99.9
1970 98.56
1971 112.2

Source: Economic Research Laboratory, National
Marine Fisheries Service and Bureau of
Labor Statistics, Department of Labor.

Fishiﬁg fleet

The International Pacific Halibut Commission requires
that all vessels over 5 net tons be licensed. The number
of U.S. regular halibut vessels (" icensed vessels that Jand
at least 10,000 pounds during the season) has decreased
from 523 in 1950 to 154 in 1974 (table 12). However, hundreds
of small vessels (under 5 net tons) have joined the fleet in
recent years. Over 4,000 vessels of all tyr.es now land
halibut--most in small quantities. We were told that much
of the halibut fleet consists of old vessels, many of them
built before 1930. Age, however, is misleading; most vessels
have undergone extensive rebuilding, are seaworthy, and are
usually most efficient. Most of the boats being built today
used for halibut fishing are multipurpose vessels with the
ability to fish for halibut and other species.

In the Pacific halibut fishery, the International Pacific
Halibut Commission prohibits the taking of halibut ; nets.
This is necessary because the mesh size of nets used in the
commercial trawl fishery, while well suited for use on the
smaller flounders, cod, and other bottom species, tend *o
catch an unduly large number of small and young halibut.

These young halibut have not reached their optimum or best
harvesting size. Therefore, halibut are permitted to be
taken commercially only with hook and line gear.
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Table 12

Number of U.S. Regqular Vessels in
the Pacific Halibut Fishery for
Selected Years

Year Total regular vessels (note a)
1950 523
1955 402
1960 329
1965 209
1970 211
1971 190
1972 217
1973 197
1974 154

a/A regular vessel is a craft with a capacity
of 5 net tons or over that has landed at
least 10,000 pounds during the season.

Employment

The number of U.S. fishermen employed on regular hali-
but vessels fell from 1,786 in 1958 to 628 in 1974. However,
this does not include the large number of fishermen employed
on small boats for which data is not available.

Recreational fishing

Relatively few sportsmen actively seek halibut, and the
origin of the halibut sport fishery, and its exi-tence to-
day, was mainly as an incidental catch of sportsuen fishing
for salmon.

Those fishing for halibut are mostly seeking food or
trophy fish. Alaska has the largest sport fishery directed
specifically for halibut.

NMFS conducted a saltwater angling survey in 1970 to
estimate the coastwide catch of sportsmen. They estimated
the sport catch of Pacific halibut was 202,000 fish and the
average weight of each fish was 14 pounds, for a total esti-
mated catch of 2,828,000 pounds. This amount is far greater
than that assumed by the International Pacific Halibut Com-
mission or than that indicated by the State agencies. On
the basis of estimates from various agencies, the Inter-
national Pacific Halibut Commission estimated that the number
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of fish taken in the sport catch on the entire west coast
was:

California and Oregon 1,000
Washington 2,500
British Columbia 5,000
Alaska 10,000

Total 18,500

Because of data limitations, 20,000 fish,. or 250,000
pounds, has been proprosed as the best estimate of the annual
catch in recent years.

Before 1973 all fishing for halibut, including recrea-
tional and personal use, was governed by comnmer- .1 fishing
regut®ations. The International Pacific Halibut Commission
was urged by Federal and State agencies to otficially recog-
nize the sport fishery as the sport catch increased and
enforcement became more difficult. 'herefore, in January
1973 the International Pacific Halibut Commission adopted
Sport regulations which were subsequently approved by the
Federal Government. The 1975 regulations, incluvding changes,
provided for an open season which began on March 1 and ended
on October 21. The daily "bag znd possession linit" was two
fish Fishing gear was limited to hand-held rod or line
and spear.

Effect on regional econony

Although we could find no specific information c¢n the
economic effect of the halibut fishery, the following facts
indicate its regional impcrtance.

--The vast majority »f all halibut caught by Uu.s.
fishermen in 1974 was landed at Alaskan ports.
Landings at these ports accounted for all but 1.2
million pounds of the 13.9 miilion pounds (evis-
cerated, decapitated weight) of Pacific halibut.

--Value of the 1974 U.S. halibut catch was $9.4 million.

-=-In 1974 the U.S. fishery had 154 regular halibut
vessels which employed about 628 men. Man,; more
small vessels have joined the fishery in rececut
years.

In addition to the direct economic effect cavsed by
landing of halibut at Alaskan ports, the secondary zffect of
wholesalers, retailers, and shipbuilding and overhaul facil-
ities in other west Ccast cities must be considered.
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Management Controls

The Internaticnal Pacific Halibut Commission's sole
function of Pacific halibut is to maximize management yield
for +he benefit of Canada and the United States. The Com-
mission has promulgated conservation measures, such as
establishing catch limits, season length, and minimum size
of harvestable halibut to rebuild and maintain the halibut
stock at a level of maximum yield.

The cost of operating the International Pacific Hali-
but Commission is shared equally by the Governments of
Canada and the United States. ‘The United States appropriates
funds for the Commission throuch the Department of State,
while Canada's Department of Environment funds their share
of operatioral costs.

In 1951 the Tripartite Convention for the High Seas
Fisheries of the North Pacific Qcean established the Inter-
national North Pacific Fisheries Commission of Canada, Japan,
and the United States. This Convention was to "x * * agnpsure
the maximum sustained productivity of the fishery resources
of the North Pacific."

Included in the annex of the Convention are conditions
of abstention for certain stocks of halibut already being
exploited. The halibut originating along the North American
coast qualified for abstention by Japan and remained under
the jurisdiction of the Canadian and United States Commis-
sion. Halibut caught west of 175  W. longitude, however,
were not considered to be of North American origin and did
not qualify for abstention. In 1962 the International North
pacific Fisheries Commission decided that the halibut caught
in the Bering Sea east of 175  W. longitude no longer quali-
fied for abstention, thereby placing management responsi-
bility with their own Commission. Consequently, the condition
of halibut stocks in the eastern Bering Sea is reviewed
annually by two international fisheries bodies.

OPPORTUNITIES FOR GROWTH AND
DEVELOPMENT OF THE FISHERY

Resource availability

Halibut stocks in the Northeast Pacific, the Gulf of
Alaska, and the Bering Sea are in such serious condition
that a reduction in the incidental halibut catch would bpe
required to improve stock abundance.
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Harvesting capability

Officials from the International Pacific Halibut Com-~
mission told us many skilled halibut fishermen and boats par-
ticipate in the fishery:; only the condition of the fish stock
limits the fishery.

Product development and processing

Most of the Pacific halibut landed by U.S. fishing boats
enters the market as fresh or frozen halibut products; little
is canned or further processed. An International Pacific
Halibut Commission official told us that because the price
and demand for halibut i1 these primary forms is so high,
little need exists to develop new products.

Marketing potential

The official further said that the domestic market for
halibut can easily absorb the U.S. harvest and halibut im-
ports. If additional halibut resources were available,
they also could be easily marketed.

OBSTACLES INHIBITING GROWTH AND
DEVELOPMENT OF THE FISHERY

Resource availability

Industry, Government, and International Pacific Halibut
Commission officials attribute the decline in U.S. halibut
landings to several causes. They cite Japanese and Soviet
trawlers as havinog the most serious effect on halibut stock.
Halibut are caught incidentally to the trawling for target
species, such as black cod, pollock, and ocean perch. Over-
fishing, another cause of halibut depletion, will be dis-
cussed under the section on management controls.

The total estimated foreign catch of halibut for the
period 1958-72 is shown in table 13. In the 10-year period
1962-71, the foreign catch averaged 25.5 percent of total
landings for Pacific halibut. However, the foreign catch
includes young halibut below the legal size for U.S. and
Canadian setline fishermen. Loss of these young fish is
reducing recruitment of halibut into the setline fishery
stocks.

Harvesting capabilities

Officials of the Intornational Pacific Halii 1t Commis-
sion and Seattle Fishing Vessel Owners Association told us
harvesting capabilities in the €orm of vessels and manpower
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are available to move into the fishery when the stock
recovers.

Product development and processing

Product development and processing are not obstacles
to revitalizing this fishery. Demand for halibut is already
high. Abundant processors and cold storage facilities are
lccated in all the major ports where halibut is landed.

Market development

The market for halibut exists and is large; however,
depletion of the stock has limited the amount of halibut
available.

Management controls

The effect of foreign trawlers on the halibut stock
has required the Commission to adcpt more stringent conser-
vaticn measures. However nly the United States and Canada
conform their halibut fi: * to Commission regulations.
Japanese and Soviet trawlers have harvested the halibut con-
trary to conservation measures adopted by the International
Pacific Halibut Commission except for the Commission's
size limits which were adopted by the Japanese.

The United States and Canada have attempted to limit
the catch of halibut by Japanese trawlers on recommendations
of the International Pacific Halibut Commission through
agreements by International North Pacific Fisheries Commis-
sion member nations. The Japanese enforcement of Inter-
national North Pacific Fisheries Commission regulations has
been inadequate and some of their vessels have violated the
agreements reached through this Commission. The Soviet Union
is not a member of this Commission and can legally fish
anywhere in waters outside the U.S. 12-mile 1limit and can
keep any fish they catch. Thus, past actions by the Inter-
national Pacific Halibut Commission to conserve the halibut
stock were offset by the effect of foreign trawlers.

In 1973 the International Pacific Halibut Commission
proposed that foreign trawling be prohibited in particular
areas of the Bering Sea where the incidence of halibut was
high, but trawl effort was low. Other areas would remain
open to trawling yearround and the closed areas would be
open to fishing during those times when the incidental
catch of halibut was low. The Japanese agreed to mcst of the
closures through negotiations with the U.S. and Canudian
Governments. In 1974 the Japanese, in response to a second
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proposal by the International Pacific Halibut Commission,
agreed to expand closures in the Bering Sea for 1975 and
additionally agreed to several closed areas in the Gulf of
Alaska. Canada and the United States discussed these clo-
sures with the Soviet Union and similar agreements were
reached for 1976.

The International Pacific Halibut Commission accepts
some responsibility for decline of the halibut stock. The
Commission allowed the catch to exceed the maximum sustained
yield to demonstrate that the stocks were fully utilized, a
requisite for Japanese abstentiorn under the International
North Pacific Fisheries Commission. Stocks continued to
decline even after the International Pacific Halibut Com-
mission reduced the catch tinnits of the setline fishery.
Reductions in the setline catch were not sufficient to com-
pensate for the increased landings which resulted from the
combined effort of the setline fishery and the increased
incidental catch of halibut taken by the United States,
Canada, Japan, and the Soviet Union. The magnitude of the
incidental catch of halibut was unknown until the early 1970s.
Studies have since shown that the incidental catch of halibut
increased sharply dvring the 1960s and early 1970s and in
some areas exceeded the catch by the U.S. and Canadian set-
line fishery. The incidental catch effectively weakened
the Commission's management control and was a major reason
why stocks have not responded to conservation measures.

EFFECTS OF A 200-MILE
LIMIT ON THE FISHERY

We believe the major reason for the decline in halibut
abundance is the incidental catch of halibut by the large
foreign trawl fishery off the British Columbia and Alaska
coasts.

The Japanese trawl fishery in the northeast Pacific is
primarily directed at Pacific Ocean perch. Walleye pollock

and yellowfin sole are the primary target fish in the Bering
Sea.

Halibut is also caught by U.S. trawl fishermen but by
law all halibut caught by this method must be released.

Many ships from Japan, the Soviet Union, and South
Korea annually fish in international waters off Alaska.
These foreign fleets are capable of depleting the resources
supporting Alaska's largely inshore commercial and marine
sport fisheries. The United States Government has long
recogn. z2d this threat and increasingly has used international
agre-me:nts to protect vital U.S. fisheries. Only in the
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last 3 years have U.s. bilateral agreements with Japan and
the Soviet Union had a pPrimary regard for halibut.

Halibut fishing interests favor U.S. implementation of
a 200-mile fishing zone. The International Pacific Halibut
Commission anticipates greater control over foreign fleets
when extended jurisdiction is establisheqd.
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HERRING

A herring fishery exists on both the Atlantic and Pacific
coasts of the United States. The Atlantic herring, also
known as Atlantic sea herring, is one of several related spe-
cies of fish which are members of the herring family. Along
the U.S. Atlantic cocast, other herring-related fisheries ex-
ist for Atlantic menhaden and river herring (alewife and
blueback herring).

The Pacific herring is very similar to the Atlantic her-
ring; both are considered to be only subspecies of the same
species. They differ primarily in spawning habits, growth,
and longevity. Herring are fast swimmers and occur in large
schools which may exceed 1 million fish. They feed princi-
pally on planktonic crustaceans, store large quantities of
0il in their bodies, and can be used to produce a large vari-
ety of products.

Altantic herring are found from Newfoundland, Canada. to
Cape Hat.eras, North Carolina, but only small amounts of
Atlantic herring are now caught south of Long Island, New
York. Most of the Atlantic herring are landed in Maine and
Massachusetts. There are fisheries for herring juveniles
(under 4 years old) and adults. The U.S. fishermen concen-
trate on juvenile herring which are packed as sardines. How-
ever, interest in adult Atlantic herring is growing due to
increased demand for its use as an edible food product; pre-
viously it had been used primarily in fishmeal production.

Pacific herring can be fcund throughout the coastal do-
main, from northern Baja, Caliifcrnia, on the North American
coast, around the rim of the Ncrth Pacific Basin to Korea on
the Asian coast. There are nc .ndications that herring occur
beyond the edge of the continental shelves in mid-Pacific
waters. Most Pacif{.c herring larded on the west coast are
landed at Alaskan ports.

STATUS OF F1SHERY

Current harvest

The total 1975 U.S. landings of sea herring were 120 mil-
lion pounds, valued at $5.6 million. The Atlantic her:iing
landings were 80 million pounds, valued at $2.7 million. The
Pacific herring catch of 40 million pounds was worth $2.9 mil-
lion. Another product of the fishery that comes exclusively
from ?laskan waters is kelp with herring eggs. 7Tn 1973 the
west coast accounted for 306,000 pounds, valued at $153,000.

147



APPENDIX III APPENDIX III

In l973l/the Atlantic herring fishery ranked fifth in
volume and 19th ir value (using exvessel price) among Atlantic
coas. fisheries. Pacific herring ranked sixth in pounds

caught and eighth in dollar value in 1973 among west coast
fisheries.

1972 Atlantic Coast Herring Landings by State

State Pounds Value

(miliions)
Maine 44.7 $1.42
Masschusetts 37.8 .75
Rhode Island 5.1 .11

Other States in New England,
Middle Atlantic, and Chesapeake

Bay combined .9 .03
Additional updated landings not
available by individual State 1.8 (a)
Total 90.3 $2.3

8yalue was not available.

1972 Pacific Coast Herring Landings by State

State Pounds Value
{millions)
Alaska 34.87 $2.66
Washington 6.90 1.24
California 2.82 .11
Oregon __ .04 .003
Total 44.63 $4.013

11973 is the latest year for which data on all the fisheries

was available; later data was not available for the Atlantic
herring fishery.
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Products and processing

Unlike most ocher species, the herring can be used to
produce a wide variety of products. NMFS lists several uces
that are made of herring in this country. For example, her-
ring are used for bait and are filleted, canned as Maine sar-
dines, made into spreads, salted, and smoked. UHerring are
also used in the production of meal, oil, and pearl essence.
Lxported berring products include herring roe, and eggs on
kelo.

1972 Processed Value of Herring Products (note a)

Product type Volume (pounds) Value
(millions)

Canned sardines (1.56 million cases) $23.9

Fish and spreads ( .02 million cases) .4
Salted:

Cured and refrigerated 12.26 8.5

Fish 8.44 5.1

Roe .26 .5

Eggs on kelp .62 .9

Smoked .45 .2

Meal and scrap 10.97 1.2

0il 5.06 .5

Pearl esseunce (b) 1.1

Bait 5.38 .4

Total /5424

aTable does not include some products, such as fillets, which
were not classified separately.
Not available.
Individual product totals do not add due to rounding.
Atlantic herring are processed at plants principally in
Maine where juvenile herring are canned as sardines. Process-
ing sardines is a relatively labor-intensive canning opera-
tion. The number of plants operating in Maine has declined
from 23 in 1966 to 15 in 197¢, due to strong foreign competi-
tion and reduced availability of juvenile herring, according
to industry officials.
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Adult herring are processed into a variety of products
including whole, headed and gutted, and filleted herring.
Most of the adult herring products are exported to Europe.
Until recently, most adult herring landed were used to m~ke
fishmeal, but the majority is now used for food production.

The greatest tonnage of the Pacific herring catch is
sold either as whole frozen fish or as frozen bait. Herring
roe, eggs on kelp, and meal are also processed. In 1974 the
Alaska Department of Fish and Game reported there were 29
plants in Alacrka involved in the processing of fresh and fro-
zen herring products. Twenty-five ¢f those plants were in
the southeastern part of the Sta:e and on the Gulf of Alaska.
Fourteen plants processed herring roe and herring eqgs on
kelp. Only two plants processed herring meal.

Markets

Domestic sardine consumption fluctuated between 0.3 and
0.5 pounds for each person from 1960 to 1974 but declined to
0.2 pounds in 1975. The decline was due to consumer resist-—
ance to higher prices. 1In 1960 imports accounted for about
one-quarter of domestic supplies and by 1974 imports had in-
creased to about three-quarters. In 1975 the import share
dropped to about one-half of domestic supplies. Price in-
creases caused by high foreign inflation rates, currency
adjustments which favored U.S. products, and cepletion of
European herring stocks were major factors contributing tc
the decline in imports, according to an inductry official.

Domestic consumption of other herring food products is
small and is limited primarily to smoked or marinated herring.
Some adult herring products have been exported in recent years
in response to a strong European demand, combined with the
depletion of European herriing stocks.

The commercial fishery for herring in Alaska began in the
late 1800s and since then has supported four distinct types
of industry: (1) manufacturing of fishmeal and oil, (2)
salting and pickling of fish, (3) preparing of the whole fish
for bait, and (4) procesging of the eggs on kelp and roe.
The bait, and eggs on kelp, and roe industries are now the
most active in the State.

A 1972 NMFS report indicated that the commercial bait
fishery in Alaska had remained stable at about 4.6 million
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pounds annually for the previous 10 years. However, Alaska
Department of Fish and Game statisticn show an increase to
almost 11 million pounds in 1973.

Fishing fleet

The U.S. fleet does not now have the capability to fully
harvest the Atlantic herring resources within 200 miles of
rhe U.S. coast. The fleet is unable to harvest offshore
stocks, partly because herring deteriorate quickly and partly
because U.S. vessels are not capable of making extended trips
to some offshore herring grounds.

The Atlantic coast herring fleet primarily seeking ju-
venile herring consisted of about 215 boats and 21 vessels in
1972. Many of these craft spend only part of the year fish-
ing for herring. Most of the vessels are old and inefficient,
compared to the relatively modern Canadian vessels, according
to NMFS and industry officiels.

Adult herring are caught in large gquantities by otter
trawls and purse seines, but recently midwater pair trawling,
a European method using two boats to pull one net, has been
introduced. Juvenile herring are caught primarily by stop
seines.

1972 U.S. Landings of Atlantic Herring
by Gear Type

Type of gear Pounds
Stop seines 33,600,000
Purse seines 24,900,000
Otter trawls 24,100,000
Weirs 3,500,000
Midwater trawl 2,200,000
Pound nets 1,300,000
Other 700,000

Tot~l 90,300,000

On the Pacific coast, herring are taken by purse seines,
various types of gillnets, haul seines, fish pound nets, dip
nets, lampara nets, and trammel nets. Herring eggs on kelp
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~are tcken by hand picking and by diving. The Alaska Depart-
ment of Fish and Game reported that 28 seine vessels, 2 gill-
netters, and 1 herring pound netter participated in Alaskan
herring fishery during 1973 and 1974 compared with 10 seine
vessels and 2 pound netters during 1970 and 1971 znd 22
seiners and 2 pound netters during 1972 and 1973. The in-
crease in fishing gear during 1973 and 1974 was attributed
to the high prices paid for herring roe. Alaskan herring
edgs on kelp were all hand picked.

Employment

There were 392 fishermen engaged in the Atlantic coast
herring fishery in 1972. Most fishermen were located in
Maine and fished only for part of the year. Processing and
wholesaling establishments in Maine employed about 1,300
people in 1972,

In 1972 NMFS listed 211 Pacific coast vessel fishermen
involved in purse or haul seining for herring, and 195 ad-
ditional fishermen were similarly employed fishing from boats
or from shore. O©f the total 406 fishermen using this partic-
ular gear, 381 were from Alaska. We could not determine the
number of fishermen who participated in the fishery using
ofher gear types because similar statistics were not availa-
ble.

Recreational fishing

There is no recreational fishing for Atlantic herring,
but herring are part of the diet of popular recreational fish,
such as bluefish and striped bass. Pacific herring does not
support a sport fishery either; however, they are actively
pursued by sport fishermen for use as fresh bait. For in-
stance, in Alaska the presence of herring jigs on sportfish-
ing vessels is almost universal, and the use of gillnets for
bait catching is quite common.

Management controls

Regulation of Atlantic herring stocks is split. Inside
the 3-mile territorial limit, the fishery is regulated by the
States. Beyond this zone, NMFE, in cooperation with the
Coast Guard, enforces regulations adopted by the International
Commission for Northwest Atlantic Fisheries (ICNAF). NMFS and
the Coast Guard monitor fishing activity off U.S. coasts
through aerial surveillance and vessel boardings. ICNAF es-
tablishes annual quotas on the amount of herring that :-can be
ha:-vestea by member nations.
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The States have not set annual gquotas on the herring
catch. However, Maine has established r :gulations which pro-
hibit catching less than 4-1/2--inch-long herring, e..cept for
bait, and which requires 4-1/2- to 9-inch-long herring to be
usea for food or bait. There ace no specific herring regula-
tions in Massach' setts, but the State prohibits otter trawling
and purse seining in some areas.

Nearly all the Pacific herring i=s caught within 3 miles
of the U.S. coastline. Therefore the individual west coast State
governments have management responsibility for this resource.
The herring fishery on the west coast has been a regulated
fishery. Regulations specify the type of gear used, length
and size of mesh of the fishing gear, closed seasons, pro-
tected areas, and quotas.

OPPORTUNITIES FOR GROWTH AND
DEVELOPMENT OF THE FISHERY

Resource availability

Herring resources within 200 miles of the U.S coast in
the Atlantic, while seriously depleted, are large enough to
allow increased use by U.S5. f.shermen. The estimated MSY is
about 300 to 500 million pounds. Catch statistics for 1975
show that U.S. fishermen caught about 80 million pounds, or
only 22 percent of the total catch of about 360 million
pounds. If herring resources recover to levels of about the
MSY, U.S. fishermen would have available an additional 220 to
420 millic.. pounds over the 1975 level.

A 1972 NMFS report stated that the catch of Gulf of
Alaska herring was considerably less than the estimated maxi-
mum sustained yield of 500 million pounds. The total Alaskan
herring catch for 1973 was 34.9 million pounds, indicating a
very large underutilized stock.

Major spawning areas for California herring are San
Francisco and Tomales Bays. However, a 1973 NMFS report
stated that the San Francisco Bay population had been esti-
mated only once, in 1955, at 24 million pounds. The Tomales
Bay population was estimated in 1972 by State biologists at
about 8 million pounds. The total 1973 California herring
catch was only 2.8 million pounds.

Harvesting capability

Technology is available to improve the harvesting capa-
bilities of U.S. vessels in the Atlantic. NMFS and industry
officials described Canadian purse seiners as being much more
efficient than U.Y. vessels. According to these officials,
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subsidized Canadian vessels are newer and carry more sophis-
ticated detection equipment than U.S. vessels. Better equip-
ment enabled Canadian fishermen to locate and catch herring
in the Gulf of Maine when U.S. vessels could not.

To minimize herring spoilage, a NMFS-sponsored develop-
ment program arranged a test of a new method for holding her-
ring at sea. A carrier vessel used to transport herring
from the catching vessezl to the processing plant was partly
converted to a chilled sea-water storage system. Tests showed
that herring could be held aboard ship long enough to enable
U.S. fisherman to land herring from offshore areas in good
quality. This system, or an adaptation, may also be useful
in improving the quality of herring landed from inshore areas.

No increase in harvestinjy capabilities is required to
harvest Pacific herring which inhabit the protected sounds and
inlets in southeastern and ceatral Alaska. However, to take
advantags: of the resource located in other waters, such as the
Bering Sea and Gulf of Alaska, might require larger vessels and
different types of fishing gear than are presently used in the
small inshore fishery.

Product development and
processing

On the Atlantic coast, increased herring abundance will
enable more efficient use of existing processing facilities.
In addition, NMFS is analyzing the feasibility of U.S. pro-
duction of semiprocessed, marinated herring products currently
imported. Although exact figures were not available on the
extent of these imports, one NMFS official estimated that from
20 to 50 million pounds were imported annually.

Alaska could use herring as a source for fish protein
concentrate when a more economical technique is found to pro-
duce foodstuffs from fatty fish. Using herring for fish pro-
tein concentrate would help the Alaska fishery have a bigger
share of the world market.

Marketing potential

Foreigi markets provide an opportunity for expanding the
U.S. herring industry. Consumption of herring products in
West Germany, according to an industry official, is estimated
to be between 200 to 300 million pounds a year. The United
States supplies only a small portion of the European market.

U.S. processors may be able to supply a larger share of
the domestic sardine market at the expense of imports. The
U.S. industry is now better able to compete against imports,
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according to an industry official, because the cost of im-
ported sardines has increased more than the cost of domestic-
ally produced sardines. Higher foreign inflation rates, cur-
rency adjustment which favored U.S. products, and depletion

of European herring stocks were cited as major reasons for the
relatively higher cost of imported sardines.

Increased abundance of juvenile herring off the U.S.
coast is needed for the United States to take full advantage
of this opportunity. With increased abundance, imports of un-
processed Canadian-caught herring could also be reduced. Over
one-half of the 1975 U.S.-packed sardines, according to an in-
dustry official, was processed from juvenile herring imported
from Canada.

The catching of adult herring by U.S. fishermen and the
transfer of the catch directly to foreign vessels is also a
possibil: ty. A European industry official has had preliminary
discussions with U.S. fishermen on this subject.

Tn Alaska the fishmeal and oil markets provide an oppor-
tunity for expanding the Alaskan herring industry. A 1972
NMFS report pointed out that Alaska's herring processing
plants were standing idle, although the resource was as
healthy as ever. For example, in 1937, 249 million pounds of
Alaska herring were used to produce fishmeal and oil, but the
report said this industry failed due to increased foreign
competition, high labor costs, and restrictive fishery regula-
tion by Alaska.

Another potential opportunity for the herring fishery in
Alaska is the growth of the export market for herring roe and
eggs on kelp. Between 1973 and 1974 the tonnage of these two
herring products greatly increased.

OBSTACLES INHIBITING GROWTH
AND DEVELOPMENT OF THE FISHERY

Resource availability

Atlantic herring stock size and the resultant catches
have shown wide natural fluctuations. Atlantic herring
stocks off the U.S. coast are seriously depleted. Large in-
creases in fishing effort helped maintain high catches despite
a drastic decline in stock abundance.

NMFS reported that, for Alaskan herring stocks, a reiation-
ship between the number of herring eggs produced and the re-
sulting adult herring has not been established. Limited
spawnings have occasionally produced a large number of fish,
and heavy spawnings have sometimes resulted in small numbors.
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Therefore, removing large quantities of eggs for the specialty
fisheries of eggs on kelp and egg roe has an unknown effect on
the herring population. Considerable research is needed to de-
termine the relationships between eggs produced and resulting
herrinag because of the increasing demand to harvest the eggs.
Alaska makes studies of the herring fishery uszing hydro-
acoustical gear to locate and obtain estimates of the number
of fish congregating in large wintering schools. Alaska also
makes annual sampling cf krown stocks for determining age,
sex, and size composition of fish within each stock. This in-
formation is needed for management decisionmaking. However,
an NMFS official told us the actual size of Alaska's herring
stock was much larger than indicated by the assessment. He
believed the assessment program was insufficient because of a
lack of funding by the State legislature. He believed the
low-stock assessment and the political pressure generated by
salmon fisherma2n wanting herring preserved as forage for
salmon have been the major factors in limiting Alaska's herring
fishery. Many fishermen think adequate stocks of herring are
necessary to sustain important food fishes, such as coho and
chinook salmon. However, some biological evidence suggests
that these carnivorous fish may feed equually well on other
organisms, especially if herring abundance is low.

Harvesting capability

Lbue to their age and condition, the vessels now in the
Atlantic herring fishery may not be able to survive storms in
offshore areas where large increases in adult herring catch
#ould have to be obtained. Other problems cited by NMFS and
industry members were the reluctance of U.S. fishermen tc be .
at sea for 1 or 2 weeks which are required to harvest offshore
herring and the risk of losing expensive gear on unfamiliar
grounds. Also industry members may hesitate to meake needed
investments to greatly increase domestic landings because of
uncertainties related to the future availability of the re-
source and the stability of the foreign herring market.

Sophisticated foreign-built detection equipment is avail-
able but is subject to tariffs, which increases the cost to
U.S. fishermen. A NMFS official stated that midwater pair-
trawling nets are subject to tariffs, even though they are
not ..ciufactured in the United States. Also U.S. fishermen
must compete with fishermen of foreign nations, which subsi-
dizes the construction of fishing vessels.

Tn Alaska too much vessel capacity exists in one part of
the herring fishery, due to the lcw quotas of herring allowed
by the State. For example, an NMFS official told us there
were 42 large purse seiners and 15 tenders, worth about $20
million, participating in the 1975-76 herring roe fishery.
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He said one net se. could yield $20,000 to $30,000 worth of
fish, or one-third of an area's quota. This get-rich-quick
opportunity lures too many fishermen into an already crowded
fishery. But, he scid the number of vessels and fishermen
in Alaska's relatively static herring bait fishery is suffi-
cient.

Product development and processing

Reduced abundance of Atlantic herring stocks available
to U.S. fishermen has lessened industry willingness to make
additional investments in processing facilities. Recovery of
the stocks through better management should alleviate this
problem. Low-fat content of adult herring at certain times
during the year is also a problem. Fat content is one de-
terminant of herring product quality. Herring with lower fat
content than desired by European imports receives a substan-
tially lower price.

The southeastern Alaskan herring reduction fishary has
been inactive since 1966. A disadvantage of the mcre recent
and active herring roe fisuery is that this valuable fishery
operates on a later stage in the live history of the herring
than a reduction fishery. Natural mortality will have taken
an additional toll at this stage, and the total tonnage avail-
able will be less than for a reduction fishery. Moreover,
some of the stccks fished by a reduction fishery are not suit-
able for a roe fishery. Consequently, the sustainable yield
for a roe fishery is somewhat lower.

Market development

Developing domestic markets for adult herring products
will take a long time, accordirsg to NMFS and indust.y offi-
cials, because consumers are reluctant to eat fish with dark
meat and bones, such as herring. Larce increases in domestic
landings appear dependent on satisfying international markets.
The potential for expanding U.S. exports of herring might be
adversely affected by herring stock recovery off European
coasts or by increased use of European-caught herring for
->~d production.

Management controls

Fragmented jurisdiction and inadequate knowledge about
herring stock separation and migration among the Gulf of
Maine, Georges Bank, and Nova Scotia stocks are problems af-
fecting fishery management. NMFS biologists believe -:hat
there is some intermixture among these stocks but that. its
extent is not fully known. A herring tagging study involving
NMFS and the States is being considered as a means of providing
additional data. Current ICNAF catch quotas are set for each

157



APPENDIX IIIX APPENDIX III

stock and are designed to prevent further population decline
in these seriously depleted fisheries. The potential for
stock recovery would be improved, according to a NMFE offi-
cial, with further quota reductions in each stcck. Stock
recovery also depends on favorable environmental conditions.

The Gulf of Maine herring stock is now fished primerily
by U.S. vessels. ICNAF quotas in this area are not fully
effective because they do not apply inside the 3-mile terri-
toria! limit controlled by individual States. To prevent
further declinc in the Gulf of Maine, a 35.3 million pound
quota for the adult herring fishery was adopted for 1975.
U.S. fisherm’' . were allocated 23.7 million pounds, but they
caught about 37.2 million pounds. About 8.9 million pounds
were reported as having been caught within the 3-mile limit
where there are no quotas. Assessment studies indicated that
the 1976 quota was further reduced to 15.4 million pounds, of
which the U.S. share was 13.2 million pounds. As of Jun- 15,
1976, U.S. fishermen had already caught 22 million pouncs
in total, combining landings within and beyond the 3-mile
limit. ICNAF officials are considering a zero Gulf of Maine
herring quota for 1977, to prevent further stock declines,

Industry officials disagre = with the existing quota
system on individual stocks. They believe that there is
considerable intermixing among stocks, and therefore any
quota reductions should first be applied to foreign quotas.
A State official also believes that quota reductions should
first be applied to forei<n quotas. He added that the
State is not willing t~ impose quotas in its territorial
waters unless it can ! : shown that the catch inside State
waters is responsible for the Gulf of Maine stock decline.
This official believes that foreign fleets which have
caught most of the herring off the U.S. coast may have
caused the rescurce decline.

A 1970 publication by an official cf the Bureau of
Commercial Fisheries (currently the National Marine Fisher-
ies Service) noted that throughout the history of the
Alaskan herring fishery, restrictions had Lteen more limiting
than those of almost any other North American herring fish-
erv. Alaska laws have, at one time or another, governed
the length and depth of nets and mesh size; they have also
provided either total or partial exclusion of seines as well
as restrictions on use of the catch (i.e., bait or reduction) .
Traps or other obstructions that pravented the frce passage
of fish were prohibited. Closed seasons, closed areas,
and quotas have been in effect to limit herring catches,
and all areas closed to zalmon fishing were closed to herring
fishing.
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EFFECTS OF A 200-MILE LIMIT ON THE FISHERY

In the Atlantic, more effective management is needed
to insure improved resource availability to U.S. fishermen.
The Fishery Conservation and Management Act of 1976 provides
an opportunity for improved herring management by extending
U.S. jurisdiction over fishery resources to 200 miles off
U.S. coasts and by creating the Regional Fishery Management
Councils. There is, however, still a potential jurisdiction
problem related to controlling the northeast portion of
Georges Bank, a highly productive fishing ground off the
New England coast but partially within 200 miles of the
Canadian coast. Establishing boundaries based on equidis-
tant lines between the Canadian and U.S. coasts would result
in Canada's controlling the northeast por*ion of Georges
Bank. U.S. officials contend that Georges Bank is an
extension of the U.S. Continental Shelf and therefore should
be under U.S. controi. The disputed area is a major herring
spawning ground. Joint United States-Canadian management
will be needed for effectively managing the resource be-
cause some herring migrate between Nova Scotia, Canada,
and Georges Bank.

A potential allocation problem also exists because
juvenile herring used for sardines have had a higher value
but a much lower weight yield per fish caught than adult
herring. Once used only for low-value industrial uses,
adult herring are now being used for food products at
higher prices.

The Pacific coast herring fishery is conducted pri-

marily within 3 miles of the U.S. coast and therefore
would not be affected by the 200-mile limit.
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AMERICAN AND SPINY LOBSTERS

Domestic fishermen harvest two types of lobster, the
American lobster and the spiny lobster. The American lobster
is found from Labrador, Canada, to North Carolina. The in-
shore area (within 12 miles cf the coast) from Maine to Cape
Cod Bay, Massachusetts, has historically produced the major-
ity of American lobster landings. This l0-legged crustacean is
located in waters ranging from a few feet to over 1,000
feet deep. The greatest numbers are caught in rocky inshore
waters. In recent decades many lobsters have been caught in
offshore areas along the continental shelf, which slopes up
to 100 miles from shore.

After shedding their shells (molting), American lobsters
are especially vulnerable to predators, including other
lobsters. In Maine, the leading lobster producing State,
lobsters reach harvestable size in about 4 to 7 years. The
1973 landings of 29 million pounds, worth $41.6 million,
using ex-vessel prices, ranked this fishery tenth in volume
and first in value among Atlantic coast fisheries. A major
problem in this fishery, is the depletion of the inshore re-
source occurring because inadequate management controls have
led to overfishing of available stocks.

The spiny lobster is found in U.S. waters along the
east coast of Florida from Cape Canaveral to the Dry Tortugas.
The primary concentration is in the southern part of the
State, mostly on the east coast of the mainland and in the
Florida Keys.

The spiny lobster resembles the American lobster in
general appearance but lacks the large claws. Some of its
distinguishing characteristics are numerous spines covering
the body, two especially large spines or horns projecting
over the eyes, and legs longer than those of the American
lobster. Over 4 years are required for spiny lobsters to grow
to a minimum legal harvesting size. In general, adult lobster
movements are described as random wanderings, usually over
short distances of 5 miles or less; but longer wanderings
do occur on occasion.

The U.S. landings of spiny lobsters in 1972 were 12.2
million pounds, worth $12.8 million, which ranked the spiny
lobster eighth in volume and third in value among fisheries
in the Gulf States. The U.S. spiny lobster fishery is con-
centrated primarily in the State of Florida which in 1972
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accounted for 93 percent of the total landings and 92 percent
of the total value. The remaining landings were of a related
species in California except for small landings in South
Carolina, Alabama, and Mississippi. A large portion of the
lobsters landed in Florida hava been caucht in Continental
Shelf waters off the Bahama Islands. Idle capacity, a major
problem in this fishery, resulted when Bahama declared the
spiny lobster a creature of their Continental Shelf and be-
gan enforcing a ban on foreign fishing on the shelf as of
August 1, 1975.

STATUS OF FISHERY

Cyrrent harvest

Landings of American lobsters in 1975 were 29 million
pounds valued at $49.1 million. Inshore landings have gen-
erally declined since 1960, while offshore landings peaked
in 1970. (See tables 1 and 2.) NMFS officials stated that
the offshore landings data may not be accurate due to the
large number of lobster landing sites which causes difficult
data collection and incomplete reporting by lcbster fisher-
men.
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TABLE 1
American Lobster Landings 1960 to 1975

Pounds

Inshore

landings Offshore

0 to 12 landings Total

Miles 12 to 20¢ Total Value
Year (note a) Miles Landings (Exvessel)

(millions)

1960 29.3 1.8 31.1 $14.3
1961 25.7 2.3 28.0 14.6
1962 26.8 2.7 29.5 15.0
1963 27.3 3.0 30.3 16.8
1964 26.9 4.1 31.0 19.9
1965 24.5 5.7 30.2 22.0
1966 25.6 3.9 29.5 22.3
1967 22.2 4.3 26.5 22.4
1968 27.5 4.9 32.4 25.5
1969 26.8 7.0 33.8 29.0
1870 25.1 8.4 33.5 33.5
1971 24.9 8.4 33.3 35.1
1972 21.6 7.7 29.3 36.1
1973 (note b)23.9 5.1 29.0 41.6
1974 (note b)22.4 5.8 28.3 42.4
1975 (note b)23.2 5.8 29.0 49.1

a)Mf.)st American lobsters are caught within 3 miles of the

coast For 1973, 1974, and 1975 the percentage of total
lobsters caught inside this zone was 79.7 percent, 72.5
percent, and 74.2 percent respectively.

b)

Prelimirary data.

162



APPENDIX III APPENDIX 111

TABLE 2

1975 American Lobster
Landings by State (note a)

Percent
State Pounds Value pounds
(000 omitted)
Maine 17,018 $27,479 58.6
New Hampshire 510 918 1.8
Massachusetts 5,522 9,742 19.0
Rhode Island 3,643 6,545 12.6
Connecticut 647 1,132 2.2
New York 669 1,400 2.3
New Jersey 850 1,555 2.9
Delaware 27 48 .1
Maryland 59 106 .2
Virginia 91 165 .3
North Carolina - - -
Total 29,036 $49,090 100

a/

—/ Preliminary data

Table 3 shows a 1l0-year history of the U.3. and Florida
spiny lobster landings including Florida catch from domestic
and foreign waters. The Florida spiny lobster catches grew
steadily to a peak of 11.4 million pounds in 1972 and then
declined in succeeding years due to increasinyg harvesting
restrictions by the Bahamian Government. The overall trend
for catches in Florida waters has been gradually upward.
(See takle 4). Preliminary statistics f-r 1975 show a decline
in landings from Florida waters. The major portion of the
decline is attributed to unilateral actions by the Bahamian
Government prohibiting a U.S. spiny lcbster harvest in the
continental shelf waters of Bahama.

On August 1, 1975, U.S. fishermen were displaced from
fishing the continental shelf waters of Bahama. Bahama de-
clared the spiny lobster a creature of their continental
shelf making it unlawful for other nations to fish them.
Negotiations with the Bahamian Government have proved fruit-
less, and as a result about 800N fishermen in the Florida
area are unemployed. About 50 vessels are now working the
shelf areas off Guatemala, Honduras, and Nicaragua. How
long this will be permitted by these countries is not known.
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TABLE 4

1975 Spiny Lobster
Landings by State (note a)

Percent
State Pounds Value Pounds
(000 omitted)
Florida 7,485 9,607 98
California 165 330 2
Hawaii 4 7
Total 7,654 9,944 100

a/ Preliminary data.

Fishing fleet

The American lobster is fished for in offshore and inshore
areas. Although both are fished for with pots (traps), otter
trawl gear is also used offshore. The inshore pot boats are
generally 25 to 35 feet long, make daily trips, and use wooden
pots. The offshore pot boats range from about 46 to 60 feet,
make trips that generally last from 2 to 5 days, and use pots
of either wooden or metal construction. The offshore trawlers
generally range from 60 to 100 feet and average between 7 and

10 days per trip.

Since trawl gear is suitable for catching other species,
many of these vessels enter or leave the fishery according
to the current prospects for che most profitable type of
fishing. The use of trawl gear declined in the 1970s as
use of pots in the offshore fishery increased.

As shown in table 5, there were large increases in the
number of lobster boats and pots between 1964 and 1973.
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TABLE 5

Number of American Lobster
Boats, Vessels, and Pots

Trawl Total vessels,
Pot fishery fishery boats in trawl Pots
Year Boats Vessels Vessels and pot fisheries (000 omitted)
1964 6,965 63 75 7.103 904
1965 7,252 69 88 7,409 949
1966 6,858 56 87 7,001 947
1967 6,720 58 135 6,913 908
1968 7,027 78 150 7,255 966
1969 7,649 79 140 7,868 1,062
1970 8,658 98 138 &,894 1,455
1971 8,735 141 119 8,995 1,565
1972 9,276 172 81 9,529 1,792
1973 10,141 168 64 10,373 2,165
1974 {(note a) N/A N/A N/A 10,278 2,159

a/

-~ Prel%minary data.

The spiny lobster fishery is primarily a trap fishery.
The traps, usually made of wood slate, account for over 90
percent of the catch landed in Gulf of Mexico States. Inshore
craft are small ranging 20 to 25 feet long, and trips are
made on a daily basis with catches landed alive, Distant
water vessels range from about 45 to 70 feet, make extended
trips, and generally land only lobster tails. Between 1964
and 1274, as shown in table 6, the total numher of boats and
vessels in the Florida fishery almost doubled.
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TABLE 6

Number of Spiny Lobster
Boats, Vessels, and Traps

Boats
Year Boats Vessels and vessels Traps
1964 294 47 341 113,653
1965 286 46 332 138.900
1966 376 112 488 150,970
1967 388 140 528 185,925
1968 187 265 452 168,390
1969 235 205 440 l64,655
1970 266 226 492 219,100
1971 250 270 520 225,862
1972 275 324 599 272,495
1973 269 402 671 304,490
1974 (note a) N/A N/A 658 405,700

a/

= Preliminary data.

Products and processing

The bulk of the American lobster catch is sold alive or
cooked just before consumer sale. Lobsters deteriorate in
quality very rapidly after death. Consequently, lobsters
must be delivered live and in sound condition %o shore es-
tablishments for holding, shipment, or for further proces-
sing. To keep the lobsters alive aboard offshore boats and
in holding areas, circulating sea water tanks are required.
Inshore boats making daily trips may or may not have holding
facilities.

Processirg ashore is essentiallv a holding operation
prior to distribution of live lobsters to wholesale and re-
tail markets. Processors estimated that about 10 percenc of
th=2 lobsters are processed further. Most of these lobsters
are boiled and the meat removed (shucked) by hand. The meat
is sold in fresh or frozen form. Lobster meat is often used
by food processors in various lobster dishes such as bisqgues,
soups and newburgs.
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Almost all spiny lobsters are sold frozen of which
about half of the production is sold whole, either raw or
cooked. The remainder are murketed as tails, whole or split.
Spiny lobsters caught by small craft which make daily trips
are landed alive. Distant water vessels which make extended
trips generally land only lobster tails. There 1is no auto-
mated processing in this fishery, with the little processing
necessary done by hand.

Markets

The largest markets for live American lobsters are con-
centrated in the Northeastern portion of the United States
close to the fishery. However, lobsters are being shipped
to all 50 States. Most of the lobster wholesaling and pro-
cessing firms are located in New England, close to domestic
supplies and points of entry for Canadian imports. Boston
and New York City are the major distribution ceriters.

About half of the total domestic lobster supply is landed
in the United States while the remainder is imported from
Canada. Ffor example, in 1973 domestic landings of 29 million
pounds accounted for 53 percent of the total supply of 55
million pounds of lobster. Most of the total supply is con-
sumed domestically with only a small percentage exported.

During the period 1965 to 1973, total annual supply de-
clined by about 16 percent from 65 to 55 million pounds.
Exvessel prices in this time period rose steadily from $0.75
to $1.37 per pound in Maine.

Domestic markets for spiny lobster have been strong,
with domestic consumer demand much greater than the U.S.
spiny lobster catch. Imports have accounted for the majority
of U.S. supply. For example, in 1974 Spiny lobster imports
of 132 million pounds, valued over $150 million, represented
about 91 percent of the supply. The principal countries ex-
porting spiny lobster to the U.S. are Australia, Brazil,
Republic of South Africa, and New Zealand with about one-
third coming from Australia.

Most of the imported lobster is frozen, but a small
quantity is imported in cans. Between 1965 and 1974, the
total annual supply available to the domestic market in-
creased from 127 million pounds to 145 million pounds. 1In
the same period the exvessel price rose from about $0.56 to
$1.23 per pound in Florida. The United States doer not export
spiny lobster in any form,
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Enmployment

Year

1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

The nuvanber of commercial fishermen engaged in harvest-
ing Bmerican lobsters increased during the period 1964 to
1973 from 8,236 to 11,647 respectively. Employment data in
this fishery is shown in the following table.

TABLE 7

Number of American Lobster Fishermen

Total fisnermen

Trawl fishery Pot fishery trawl and pot
on vessels On vessels On boats and shore fisheries
Recular Regular Casual

365 92 3,708 4,071 8,236
425 96 3,794 4,080 8,405
414 77 3,847 3,636 7,974
636 81 3,823 3,563 8,103
711 131 3,948 3,771 8,561
669 l64 4,035 4,075 B, 947
633 218 4,639 4,541 10,031
518 39¢ 4,927 4,357 10,197
346 51il1 5,166 4,752 10,775
270 470 5,044 5,863 11,647

The numbers of fishermen engaged in the Florida spiny
lobster fishery measured gains during 1964 through 1973 in-
creasing from 608 to 1,574 total fishermen, respectively, as
shown by the following table.
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TABLE 8

Number of Spiny Lobster Fishermen

Year ngy§§§gl§ On Boats and fhore Total
Reqular Regular Casual
1964 109 381 118 6N8
1965 10e€ 469 50 625
1966 232 533 36 801
1967 299 621 27 947
1968 690 288 23 1,001
1969 509 347 29 885
1970 598 441 20 1,059
1971 746 358 45 1,149
1972 902 379 41 1,322
1973 1,133 411 30 1,574

Becreational_fishing

Recreational fishermen account for a large percentage of
the lobster licenses but a relatively small amount of the
annual catch. Licensing practices vary among the States.

In Massachusetts, for example, recreational lobste - fisher-
men generally have had about three-quarters of the licenses
but have caught less than 10 percent of the reported landings.
The State of Maine, in contrast, issues only commercial lob-
ster licenses; howcrer, with a commercial license fee of $25,
a State official believes that some cf the catch is probably
recreational in nature.

There are no statistics available to show the extent
of the recreational harvest of spiny lobsters; however, spiny
lobsters @re caught by recreational skindivers,

Managemeni control

U.S. control of the American lobster resource was assured
on January 2, 1974, when the American lobster was declared a
continental shelf fishery resource. This action prohibited
a direct lobster fishery off U.S. coasts by foreign fisher-
men and required all incidental lobster catches by them to
be returned tc the ocean. Beyond this action, there are
no Federal regulations controlling the lobster fisheyry.
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States have management authority over the lobster fishery
within the 3-mile territorial limit. Through landing laws,
States have been able to partially extend their control into
offshore waters., With the American lobster resource spanuing
1] States and each setting regulations individually, there
is considerable variation in regqgulations among the States.

To help resolve this problem and improve lobster resource
management, the States and NMFS, through the State-Federal
Fisheries Management Program, initiated a coordinated lobster
ranagement effort in 1972. While some improvements have

been made, progress has generally been slow.

Florida and Georgia exercise the o:ly management controls
over the U.S. spiny lobst.r fishery in the South Atlantic
and in the Gulf of Mexico. Current management in Florida
is directed toward preservation of the species. The total
catch and effort are not limited, however, because the regu-
‘ations prohibit taking egg-bearing females, all lobsters
with carapace lengths less than 76 mm. (about 3 inches), all
lobsters during the peak-breeding season, March 31 to August
l, and also restrict the type of gear used. These regula-
tions have the primary purpose of insuring and maintaining
the louoster stocks, but do little or nothing to improve
the economics of the industry.

Enforcement of these few rules is difficult because of
the large area involved and the high potential gain/penalty
ratio for the offender. The success of the management
scheme is also limited by the natural distribution of the
spiny lobsters beyond the boundaries of Florida's territorial
waters, State management thus is unable to control the local
high seas harvest or the international recruitment potential.
There are no Federal regulations on spiny lobster fishing ir
the South Atlantic, off Florida, c<r in the Gulf of Mexico.

OPPORTUNITIES FOR GROWTH AND DEVELOPMENT

Resource availability

The American lobster is being overfished, resulting in
depletion throughout its inshore range along the Atlantic
coast (within the 12-mile fisheries zone). A study in one
State concluded that nearly all available legal-size loksters
are caught each year. Scientific studies have also shown
that existing legal minimum-size limits, considered inadequate,
permit most female lobsters to be caught before they can
Spawn.

Stock assessments have not been sufficientliy complete
to establish a maximum susta nable yield (MSY) fcr the
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entire inshore fishery. Howeve. . TFF officials conserva-
tively estimate the MSY at 25 to 30 million pounds per year.
Although the lobster fishing effort has increased substantially,
landings in the inshore area have declined. For example,
landings in Maine, the leading producer State, dropped from
& range of 21 to 24 million pounds in the early 1960s to 17
million pounds in 1975. Although a precise MSY cannot be
established for the offshore lobster stocks because of in-
adequate catch statistics, an approximate amount of 7.5
million pounds per year has been estimated. NMFS officials
believe that catches of offshore lobsters have been within
the fishery's sustainable limits.

Based on available information, NMFS and State biolo-
gists are convinced that American lobster stocks ~an be
better protected and supplies substantially increased through
implementation of a comprehensive management program. Key
elements in the program recommended by State and Federal
officials in 1972, as part of the joint State and rFederal
management effort, included:

-—-Establishing a uniform mirimum legal carapace
length of 3-1/2 inches, which was considered
to be the minimum needed to achieve optimum
economic and biological objectives.

—--Developing a program to effectively control
entire fishing effort.

The plan also provided for establishing (1) recipreccal
enforcemert among States, (2) licensing and reporting re-
quiremente for fishermen, and (3) escape vents in traps for
undersized lobsters. The plan recommended prohibiting ‘1)
landing of lobster meat, (2) notching 1/of female lobsters,
(3) possession of egg-bearing lobsters, (4) a maximum-size
limit, and (5) possession of detached lobster parts.

The trend in Florida landings of spiny lobsters from
1953 through 1973 was generally upward. The recent increases
were largely due to the additional foreign-water lobsters
landed from the Bahamaian fishery; however, a gradual in-
crease in landings from U.S. waters was also occurring.
During this same period there was a decrease in productivity
that is, less catch per unit of effort, indicating that ad-
ditional stocks are not available to provide the opportunity
for growth. An MSY has not been established. There are no
known commercial size stocks not being exploited.

1/Making a V-shaped cut in the tail flippers for identi-
fication purposes. It was found that such cuts make the
lobster vulnerable to certain diseases,
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Harvesting capability

Currently there is excess harvesting capacity in the
inshore fishery. Landings in this fishery have generally
declined even though there has been a large increase in the
number of fishermen, boats, and pots. Accordingly, although
the type of gear is efficicnt, the overall harvest is not
very efficient. Biologists cstimated that the MSY for the
inshove fishery from Maine through North Carolina could he
taken with about 1 millicn pots. In 1975 preliminary data
indicates that there were 2 million pots in the fishery, or
double the capacity needed. Due to the displacement of U.S.
fishermen from Bahamian waters, the spiny lobster fishery
also has excess harvesting capacity.

Product development and processing

Some additional American lobster products have been
tried, such as boiled lobster frozen whole, but processors
expect the bulk of the lobster catch to continue to be sold
in the most demanded form, live or cooked just prior to
sale. Lobster processors stated that major improvements to
existing processing techniques are not needed. Future im-
provements in processing or product development for spiny
lobster are not currently needed.

Marketing potential

Demand is considered strong and market prices have
steadily increased for the American lobster. Increased
supplies can be absorbed into existing domestic markets.
The market potential for the spiny lobster also appears
healthy, with demand growing steadily and market prices
increasing substartially. The future demand is estimated
to be greater than the foreseeable future supply potential.

OBSTACLES INHTBITING GROWTH AND DEVELOPMENT

Resource availability and management control

Improved resource availability is dependent on the im-
plementation of an effective management program. Except for
prohibiting the possession of egg-bearing lobsters, which
all States adopted, implementation of the lobster management
plan has been slow. This has been due to difficulties,
anticipated or encountered by State administrators, in ob-
taining acceptance of the proposed regulations by fishermen
and/or State legislatures, lack of data, and reconsideration
of the need for certain regulatioins in sorme States.
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Although the State-Federal management committee for
lobster agreed that a 3-1/2 inch minimum carapace length
was necessary to achieve optimwn management goals, it con-
cluded that implementation was not feasible for at least
several years. An increase in the minimum~size lobster
which could be legally harvested wculd initially serve to
reduce supplies, and the committee recognized that it would
be extremely difficult to gain the support of industry and
legislative officials for such action. Accordingly, the
committee set a 3~3/16 inch interim goal for all States by
January 1, 1976. This was not achieved.

Existing minimum~size limitations as of July 1976,
4 years after committee adoption of the plan, are shown
below:

Number of States Minimum carapace
size (inches)

6 3-3/16
3 3-2/16
1 3-1/16
1 no regulation

The original committee proposal of 3-1/2 inch minimum
carapace was based on research conducted in Maine waters.
Several States guestioned the applicability of this study
to conditions in their States. However, additional research
indicated that current fishing mortality rates are too high
and current minimum sizes are too low in all areas.

None of the States have adopted a plan to effectively
control lobster fishing effort, but some actions have been
taken. For example, since adoption of the lobster manage-
ment plan, numerous bills to limit the number of licenses
and amount of lobster gear have been submitted to the Maine
State legislature, but none have “Leen enacted. The legisla-
ture did, however, impose a moratorium on issuance of ad-
ditional lobster licenses between May 15, 1974, and December
31, 1975. Passage of the moratorium was prompted by a chal-
lenge to a Maine statute requiring State residency of 3
years for license qualification. BAbout 10,500 lobster
licenses were issued before the May 15, 1974, deadline, a
substantial increase over the 7,824 licenses issued for
the 1973 season.

Massachusetts issued abhout 1,280 commercial lobster
licenses in 1974. 1In July 1975 Mascsachusetts enacted legis~-
lation placing a moratorium on the number of inshore com-
mercial lobster licenses. The limit was set at 1,300, with
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an allowance for a 1l0-percent increase under certain cir-
cumstances. The legislation also provides for a lobster
fishery study to develop rules ana reguiations torx annual
license limits and to control the amount of gear that can
be used. An industry official stated that the State legis-
lature will be considering bills specifying gear limits and
other measures in the latter part of 1976.

The U.S. spiny lobster fishery in the Gulf of Mexico and
South Atlantic waiers is considered to be under intensive
use. The primary obstacle limitirng the gro' th of the spiny
lobster fishery is the limited availability of spiny lobsters
in U.S. waters. Also, the Bahamian Government prohibits U.S.
fishermen from harvesting spiny lobsters on the Bahamian con-
tinental shelf which has been a traditional fishing area for
the U.S. fleet.

The catch and the effort data which show i1 declining yield
per each unit of effort indicates that the resource may be
reaching its limits. However, there is irsufficient infor-
mation regarding the origin of the U.S. stccks, biological
activities of the Spv~ies, and catch statistics by both com-
mercial and recreational fishermen to establish the maximum
sustainable yield for the fishery. Therefcre, it is not
known whether the restrictions prescribed by Florida are
effective.

Harvesting capability

Excess harvesting capacity in the inshore American lobster
fishery limits the potential for improving the efficiency
of the overall harvest. The number of boats, pocs, and
fishermen have increased while landings have decreased.
While some steps have been taken by individual States to
lessen the problem, as noted previously, effective control
over fishing effort has not been achieved.

The domestic fishery for spiny lobster is also considered
to have excess harvesting capacity. 1In addition, because
Bahama recently prohibited U.S. fishing -~ctivity in their
waters, the displaced U.S. fishermen are ., »w mostly idle.

Even before the Bahama situation developed, the domestic
waters were already fiched heavily and capital inputs into

the fishery generally increased at a faster rate than landings
increased, thus decreasing the output per unit of effort.

Jdnfortunately, these idle fishermen cannot be absorbed
efficiently into the U.S. jurisdiction because of resource
limitations. An analysis of what would happen if the dis-
placed fishermen moved into the Florida waters estimated
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that the catch per unit of effort would drop 28 percent
due to the increased pressure on the stocks.

The Federal Covernment is presently assisting in allaying
the financial burdens of the displaced spiny lobster fisher-
men. vhe Government has authorized $2.3 million in financial
assisteac? which is being used to help fishermen convert
into ~_her economically viable fisheries and to help families
make general economic adjustments. The program is for 1 year,
and its surcess will not be known for some time. Three spiny
lobster vessels have been converted for shark fishing but the
success of this venture will not be known for a whrile.

Negotiations have been held with the Bahamian Government
but the efforts to regain access for U.S. fishermen to these
foreign waters have not been succvessful. A solution to this
problem will be difficull if Bahama refuses to further
discuss the issue.

Product development and processing

There are no major obstacles to product development or
processing of the American lobster. However, processors
stated that because most of the lobsters are sold a.ive,
improper handling, particularly wh 1o they are in transit
to markets, can be a problem. }i.gyh temperatures, high
humidity and rough treatment can increase lobster mortality.
There are no obstacles related to product development or
processing of the spiny lobster.

Market dJdevelopment

Demand for American lobsters in domestic markets is strong.
Lobsters are highly -ralued as a food item. Expansion of the
market is, however, limited by the availability of lobster
resources which can be improved by better management.

Continuing market equilibrium for the spiny lobster could
be threatened if *he fishermen who have been displaced from
the shelf grounds off Bahama crowd irnto the Florida grounds.
These grounds are already under heavy fishing pressure as
indicated by a decreasing catch per unit of effort; and
additiona” effort could further eroue the catch per unit of
effort across the board for all fishermen. The end result
could be to increase the cost of harvesting each lobster and
to increase the retail price of lobster, which ~.uld leaa -o
a toansfer of consumer demand to imported lobst r . sub-
stitutes and to idling of more lobster fishermen.
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EFFECTS OF A 200 MILE LIMIT

The Fishery Conservation and Management Act of 1976
extends U.S. jurisdiction over coastal fisheries resources
and provides for improved fishery management. Although
the majority of American lobsters are caught within 3 miles
of the U.S. coast, there is an important lobster fishery
in offshore waters. Also, the American lobster is a con-
tinental shelf fishery resource. It has not yet been de-
termined how implementation of the act will affect regulation
of the lobster fisheries. This is expected to be determined
once Fishery Managemen. Councils are in operation.

The 200-mile jurisdiction will extend proteciion to that
part of the spiny lobster fishery caught by U.S. fishing
craft off the U.S. shores in the 12- to 200-mile zone. A
NMFS official stated that the effect of the act on the regu-
latory status of the fishery would be determined when the
Regional Fishery Management Councils begin their operations.

Bahama's extension of their continental shelf and prohibi-
tion of fishing on the shelf by other nations has idled
about 250 U.S.-based vessels and 800 fishermen who worked
the Bahamian shelf. About 50 of these vessels are crossing
the Gulf of Mexico into the Caribbean trying to get estab-
lished harvesting spiny lobster on the shelf areas of
Guatamala, Ho iuras and Nicaragua. But their position on
these shelf areas is tenuous because the countries could
exercise jurisdictional prerogatives at any time and force
these fishermen to leave.
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MENHADEN

The menhaden fishery, one of the most valuable fisheries
in the United States and the largest in volume of landings,
is centered cn the Atlantic and Gulf of Mexico coasts of the
United States. 1In 1974 the value of menhaden landincs was
about $66.4 million or 7.4 percent of the national t.tal for
all species; about 2 billion pounds of menhaden were landed,
which was about 40 percent of the U.S. total catch and by
far the greatest in volume for any single specie.

Menhaden are used exclusively to prcduce meal, o0il, and
solubles. The menhaden industry is composed of large inte-
grated operations with processors owning the vessels, pro-
cessing plants, warehouses, and distribution systems. Gen-
erally, the same companies operate on both the gulf and At-
lantic coasts.

STATUS OF FISHERY

The gulf menhaden yield greatly exceeds that of the
Atlantic; c.er 90 percent of the catch in both areas is with-
in 3 miles of the coast.

The average size of the gulf species at any particular
age is less than that of the Atlantic species. Atlantic
menhaden live longer thar the gulf menhaden (10-year old
Atlantic menhaden have heen recorded). Most gulf menhaden
caught are 1 to 2 years old; fish older than 4 years are
rare.

Current harvest i1, ne Atlantic

Landings of Altantic menhaden in the 1975 fishing season
amounted to 605,770,000 pounds--11 percent less than the
683,178,000 pounds iarded in 1974 and 27 percent less than
831,643,000 pounds caught in 1972. The historical peak was
in 1956 at 1,537,403,000 pounds.

Annual landings of Atlantic menhaden have shown a clas-
sic response to a progressively developing fishery. Landings
increased steadily to a peak in 1956, and then declined as
the harvesting rate exceeded the growth rate of the menhaden
population. The population and hence landings, have recov-
ered greatly since the low in 1969. This is thought by NMFS
to be due, at least in part, to a 54-percent redaction in
observed fishing effort, and enhances NMFS' belief in the
efficacy of controlling the amount of effort.
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The biological research program on Atlantic menhaden
by NMFS and its predecessor agencies began in 1955. Major
questions concerning the species in landings, population
composition and migrations, recruitment patterns, fecundity,
age and size of fish in landings, growth, and estimates of
natural and fishing mortalities, and effects of fishing have
teen answered. These reports and analyses form the necessary
components to the present store of knowledge and understand-
ing of the resource and fishcry.

NMFS points out that since the resource appears to be
almost constantly changing and responding to fishing and to
natural environmental changes, continued research on the
fishery is warranted and should prove fruitful. Future re-
search, however, will generally contribute refinements t:
the present understanding.

The leading Atlantic Coast States for menhaden landings
before 1972 were New Jersey, Virginia, and North Carolina.
Virginia accounted for about half or more of the landings.

Major Atlantic menhaden ports are:

Middle Atlantic —-=— Port Monmouth, New Jersey
Chesapeake Bay -= Readville, Virginia
Scuth Atlantic -~ Beaufort, North Carolina

Southport, North Carolina
Fernandina Beach, Florida

Current uarvest in the gulf

Landings of gulf menhaden in the 1975 fishing season
amounted tn 1,196,977,000 pounds. This catch ranks as the
fourth largest ever made in the gulf fishery, surpassed only
by the 1970, 1971, and 1974 catches.

NMFS had predicted = 1375 catch of 1,441,808,400 pounds
a 20-percert overstatement of the actual. Foor fishing
weather, mode rate fish abundance, and changes in menhaden
distributior. along the northern gulf coast in 1975 ccntribu-
ted to a moderate decline in lar.dings over 1974.

In 1873 NMFS underestimated the landings by 2 percent
and in 1974 overestimated the landings by 1 percent.

Most of the menhaden catch is landed in Louisiana. Of

the total menhaden landed in the Gulf States from 1948
through 1975, over 70 percent were ‘anded in Louisiana.
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The gulf fishery began to expand in about 1947. Gulf
i ndings show a trend since 1946 that jis remarkably similar
t¢ that on the Atlantic which has generally been upward.
The landings decreased in 1957 and 1958 and are unexplained
as are those in the 1967 season. The record catch of gulf
menhaden in 1971 exceeded the catch of any other single-
srecies fishe2ry in U.S. history. Since 1971 landings have
declined but no trend is indicated.

Since 1963 the gulf menhaden has supported the Nation's
largest fishery and in recent years has iccounted for about
25 percent of the total landings oy U.S. fishermen. Landings
from 1963 through the 1975 season have exceeded those of the
Atlantic menhaden, the original fishery, whose history goes
back to colonial times.

NMFS thinks much consideration should be given as to why
the gulf landings, apparently peaking in about 1970, have
shown no signs yet of decliring, as in the Atlantic, in the
face of a technical development of he -vesting and processing
at least equal to the Atlantic. Part of the reason is be-
lieved to lie in imposing the increasing harvesting rates
on a virgin stock, instead of on a stock already exposed to
a large harvesting rate. Part of the reason may also lie in
some rather overt "management" by the industry. The same
industry that e.iperienced economic disaster on the Atlantic
coast appears to be closely watching and voluntarily limit-~
ing the effort. For example, after a tremendous increase in
the catch in 1971 the industry reduced its effort the next
year by 5 percent. Though part of the reason for a reduc-
tion mav have been induced by market, labor, or processing
conditions, it indicates a flexikle industry that is cau-
tiously responsive to fluctuations in the gulf, which are more
apparent because there are fewer age classes in the fishery.

Biological research on the gulf menhaden resource and
purse seine fishery by NMFS was started in 1964. The pur-
pose of these st' ’ies was then, as today, to determine, as
much as possible, the effects of man's fishing and ca®ch on
the well-being of the fish stock and to aid in the wis¢ util-
ization and conservation of this large renewable resource.

To answer this guestion, & vrosearch program was designed that
would plan for the systematic collecting 3ind analyzing of
information from the fishery and its operation which would
permit reliable conclusions about the gulf menhaden and de-~
pendent fishery.
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The leading gulf menhaden ports are:
--Moss Point, Micsissippi.

--Empire, Louisiana.

--Morgan City, Louisiana.

--Cameron, Louisiana.

--Intracoastal City, Lou.siana.
--Dulac, Louisiana.

Products and prccessing--Atlantic and gulf

The gul f menhaden yield twice the oil as the Atlantic
menhaden, but the same quantity of meal.

The products for which menhaden is used include fish-
meal, o0il, and solubles--products that are used ir dozens
of ways. The fishmeal is high in protein, minerals, and
other essential nutrients, and is an excellent additive in
poultry, swine, and cattle feed.

More than a hundred uses have been developed for the
menhaden oil alone. The o0il is used in bath soaps and the
manufacture of lipstick, and the preparation of lard substi-
tutes, in which huge quantities of o0il are shipped to Europe
for that purpose. In Europe, it also goes into the manufac-
ture of candles, socap, leather dressing, etc. The oil is
uased in manufacturing paints, varnishes, stains, and large
quantities are -cill used by the leather industry. The sol-
ubles in:lude fluid protein and water soluble aminco acids,
which are important to human health.

An attempt was made during World War iI to process and
can menhaden for humans, but the extreme oiliness and many
small bones prevented the species from reaching popularity
as a table fish.

The processing of menhaden is highly mechanized. Men-
haden are unloaded by pumps from the hold of the vessel andgd
weighed and conveyed through a continuous process of steam
cooking, pressing, and separation of liquids and solids.
‘"he solid portion or press cake is dried and ground into
tishmeal.

The liquids are centrifuged to separate the oil and
stickwater. Stickwater is further reduced by evapcration to
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obtain a soluble product high in protein content, vitamins,
and minerals.

The domestic prcduction of menhaden products for
selected years are shown below.

Year Dried scrap and meal S lubles ) 0il
Pounds Pour ‘2ounds
(000 omaitted)

1960 436,846 $19,202 131,700 $2,999 183,403 $11,582
1965 351,918 25,869 146,360 4,666 175,204 13,241
1970 377,100 34,658 143,782 3,574 186,283 16,833
1971 442,008 34,969 182,482 3,773 242,071 19,268

Markets--Atlantic and gulf

Menhaden account for most of che U.S. domestic fish-
meal production. Other domestic fish used for fishmeal are
anchovy, tuna, and mackerel. Menhaden provides less than
half of the total domestic fishmeal demand and the United
States has had to import large quantities principally from
Peru and Canada.

U.S. imports declined in 1973 and 1974 because Peru
decreased its exports to the United States. U.S. exports
of fishmeal increased dramatically during this period be-
cause prices in (urope were higher than in the United States.
However, 1975 reversed the trend of 1973 and 1974.

The United States exports a major part of the fomestic-
ally produced menhaden oil. The Netherlands is a maior buyer,
as are Sweden, the United Kingdom, and West Germany. Even
though the level of 1975 o0il export decreased, it was at about
the same level as the 1970-74 average. FDA bans the use of
menhaden fish oil for human consumption in th¢ United States.

Fishing fleet

The number of vessels active in the Atlantic fishery
peaked in the mid- to late 1950s when active vessels numbered
over 100. The number of active vessels has declined since
that time.

The number of vessels active in the Gulf of "Mlexico
ficshery during this same period has been comparatively steady.
The most dramatic change has been in the rapid rate at which
vessels have increased in average size as shown by their
registered net tonnage.
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The vessels are highly specialized and fish during
daylight hours in relatively shallow wiaters, generally
about 1 to 3 miles offshore.

Tne number of fishing vessels assigned to a menhaden
plant varies with plant size and availability of fish. A
plant of average si=zz is supplied by 6 to 10 veczcels.

Menhaden are caught by the purse seine method, in which
a large seine (net), designed to be set by two boats around
a school of menhaden, is so arranged that after the ends have
been brought together the bottom can be closed. The fishing
fleet includes aircraft (spotter planes) which find the men-
haden and direct by radio the setting of the net. Menhaden
vessels range in size from about 125 feet to 200 feet long,
are built of steel and range from 150 to 700 tons. The
purse seine Loats are constructed of aluminum, about 36 feet
long and 10 feet wide and are equipped with a diesel engine
that powers the boat and the hydraulic seine block. The
purse seine nets, some 1,200 feet long and about 60 feet deep,
can encircle an area the size of two foctball fields. The
fleet's mechanized catching operations are quite efficient.

Atlantic

In 1975 a total of 61 vessels were reported as landing
menhaden, compared to 63 which were active in 1974 and 58 in
1973. Fifty-one vessels were active in 1969-72 and 54 in
1970.

More fishing vessels and more effort were observed in
the South “tlantic in 1975 than in the 1974 season, and fewer
in the Chesapeare Bay, Middle and North Atlantic areas.

--14 vessels were reported landing m2nhaden in the
North Carolina fall fishery in 1975.

--10 were active in 1974 and 4 in 1973 whon the
catch was a record low since at least = 4vu.

Gulf

The flect operating in the gulf during 1972 consisted
of about 75 vessels, with an average age of about 13 years.
The larger vessels were almost 200 feet long and carried
300 tons of fish.

In 1975 78 purse seine vessels were active in the
fishing industry, an increase over the 71 vessels in the
1974 fleet. During the last 11 years, the gulf fleet has
averaged 79 vessels per season, with the lowest number, 66
in 1973, and 92, the highest, in 1966.
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Employment--Atlantic and gulf

The mcnhaden vessel crew numbers about 16 or 17 men
and includes a captain, pilot, engineer, cook, and net
handlers.

The number of fishermen and emplovees involved in pro-
cessing and wholesaling is shown below.

Processing and

Year Fishermen wholesale employees
1960 4,353 -

1965 2,722 -

1870 2,066 909

1972 1,970 899

1973 1,850 1,165

1974 N/A 1,155

The quality of menhaden crews is deteriorating and in-
centives are offered to attract reliable crews. The incent-
ives include

--minimum catch guarantee on which the wage is based,

—--bonuses to those who stay with the fleet the full
season, and

--modern efficient vessels with yood living conditions.

Recreational fishing

There is no recreational fishing for menhad~n.

Manajement controls

Passage by the United States of the 12-mile contiguous
fishing zone in 1966 effectively prevented the entrance of
foreign fishing fleets into the >t antic and Gulf States men-
haden fisheries. '

Atlantic
The Atlantic menhaden fishery is under no formal manage-
ment scheme. There are nc requlations controlling ei*her

tots1 effort or catch.

We were told that if any management is exercised in the
renhaden fishery it is done so voluntarily by industry.

Gulf
There is no formal management control of the gulf men-
haden fishery. Even though Louisiana, Texas, and Missis-~

sippi recoc:.i:e a common season, no regulations or constraints
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exist to contrgl either total catch or fishing effort. All
management actions are exclusively voluntary by the industry.

OPPORTUNITIES TOR GROWTH AND
DEVELOPMENT OF THE FISHERY

Resource availability--Atlantic

NMFS believes that production can be increased if the
fish stocks are carefully managed. Its estimate of MSY for
this resource is 881,840,000 pounds. The 1975 catch was
605,770,000 pounds.

Resource availability--qulf

NMFS's latest MSY estimate for the gulf is over 1
billion pounds. NMFS studies and analyses showed that:

--The gulf menhaden resource is healthy and »roducing
an annual catch that is considered sustainible.

~-Du2 to dependence of the fishery on mostly l- and
2-year old men aden, sizable fluctuations in an-
nual landings should be expected.

--Major expansion in landings or in fishing effort is
not suggested oy the information and analyses
available at thic time.

--overfishing, or the taking of excessive amounts of
fish, is not indicated.

--Ad quate numbers oi adult gulf menhaden are presently
available for spawning and to insure the future pro-
duction of eggys and resulting.young fish for the near
term.

--The futuvre of the gulf menhaden resource and pro-
ductive fishery deper.ds on Tiintaining the exist-
ing guality and ~uantity of estuary habitat essential
for this species.

An indus.ry representative said that the estimates of
potential resources for the gulf and Atlantic seem reasonable.
But, he said that others in the menhaden industry would prob-
ably not accept this data and would adamantly attack it.

Harvesting capability--Atlantic

The harvesting capability in the Atlantic menhaden
fishery is adequate. NMFS believes there shoulc be less
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effort in the Atlantic fishery. Excessive fishing pressure
has been cited as the primary reason for the reduction in
landings in the 1960s.

An industry representative said there is excess capa-
city but he does not wholly agree that this excess is the
primary reason for the reduction in landing. Although it
nay have been a contributing factor, he said that there are
others in the industry who would strongly disagree about the
excessive fishing pressure and cite e¢ological changes as
the prime reason.

Harvesting capability--qulf

NMFS believes potential exists for continued growth of
the gulf menhaden on a limited controlled basis. Controls
would set parameters on catch, effort, and yield by season.
The philosophy is to allow increased yield until the MSY is
met or slightly exceeded. To accomplish this, additional
vessels may be zdded to the gulf fleet.

An industry representative said that in his opinion this
is poor management strateqy. He favors better utilization
of -he existing vessels, whivh in his ~pinion can increase
effcrt by about 10 percent, if the goal is to gradually ap-
proach the MSY; to avoid exceeding the MSY he would favor
reduci.g the effort of the existing companies by the same
amount across-the-board.

Product development and processing--
Atlantic and qulf

Menhaden are used widely in the manufacture of many
products and the uses continue to grow. The processing
methods are continually being improved.

Marketing potential--Atlantic and gulf

The market for the menhaden products is international
and as such affords additional opportunities for expansion
through natural market growth.

Some NMFS officials believe that if the FDA would allow
the use of menhaden oil for human consumption, the menhaden
01l could be marketed nationally. However, the economic im-
pacc on other oils, such as vegetable, safflower, corn, soy~-
bean, palm, ard peanut now used is not known nor to what
extent oil imports wouid be reduced. The net effect on the
U.S. balance of payments is not known.
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Management controls

Atlantic

NMFS personnel believe, that in view of the fishery
conditions, a management plan, biologically oriented, is
necessary for the survival of the Atlantic menhaden fishery.

I'MFS made a stock status analysis for 1955-69 and
concluded that:

~--fishing had a considerable effect on the resources,

--the stock had been diminished as a result of excess
fishing, and

-~the resource could recover only if the fishing rate
were reduced.

NMFS personnel think that sufficient data is available
to establish an adequate management plan and landings for the
Atlantic menhaden could be doubled within 3 yesrs if the in-
dustry reduced its effort by 25 percent.

The history of landings shows the benefits to be gained
by regulating fishing effort at a level which will pro>duce
the maximum sustainable value.

The current industry attitude is to use a management
plan that will involve cooperation between Ctates, Federal
agencies, and the industry. Consulting fisl.ery biologists
for industry also endorse management.

Gulf

NMFS believes that the MSY for gulf menhaden is being
approached but ceannot be certain as yat to definitely state
what is the approximate MSY.

Predictive yields “or ‘he gulf menhaden are made each
year by NMFS. Forecasts for th. lzst 3} yvears were reasonab!l
close to observed catches and <:iffered from actual landings
by 2 percent in 1973, 1 percent irn 1974, and 17 percent in
1975. NMFS is not echnicall - iitive of the MSY for t° 1=
fishery. Their opinion is, h wever, that future increas. -
in effor-t may re-ult in incre.sel landings but the fishe '3
maximum production level should be approached with & de: n _te
plan and caution.

NMFS states that the system must rot be tos re:r rictive,
but must allow for expans.on, unt:1 thee 1s clea:r e idence
that the peak of production has been reached or ~lic tly

passed.
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NMFS has suvggested, through a draft management plan
for the gulf, a Tiota system as an initial step toward manag-
ing gulf menhaden.

If the system were implemented for the 1976 fishing
season, the quota established would be based on the current
estimated MSY of 1,093,481,600 pounds plus an increment
based on statistical confidence limits around this point
estimate. Using an 80-percent confidence level, an upper
MSY limit of 1,179,461,000 pounds is established as the
tentative harvestable quota for the 1976 fishing season.

For this system to be effective everyone in the industrv
would have to comply. If one company breaks the control
barrier, there could be a problem of sticking to the manage-
ment plan.

NMFS thinks that there should be some enforcement
authority for the catch and effort quota and that the com-
panies should have only limited authority to adjust the catch
qguota.

An industry representative agreed that the time to
protect the fishery is when it is healthy, and that some
mangement planning and regulation would probably be needed.
He cautioned, however, that the Government shculd not have
the exclusive regqulatory authority. In his opinion manage-
ment should be a closely coordinated effort of all parties
concerned--Federal, State and industry.

OBSTACLES INHIBITING GROWTH AND DEVELOPMENT

Resource availability--Atlantic

The menhaden resource in the Atlantic has been fully
exploited, in the opinion of NMFS, and population will not
sustain the past levels of fishing effort because the re-
source is limited as follows:

--The Atlantic menhaden resource is being fully ex-
ploited throughout its range ard strong evidence is
available to show that landings in recc: t years
cannot be maintained.

--The Atlantic resource is not being utilized to pro-
vide the most pounds from the population that is
present, as evidenred by the abundance of young
fish in catches.

--The trend in abundance of young menhaden throughout
their range has been downward for the past several
years.
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--In recent years, as in the 1960's, fishing pressure
had reduced the number of spawning ag fermales,
affecting reproduction of menhaden.

NMFS believes that the fishing pressure has been
primarily responsible for declining yields in the Atlantic,
although industry contends that deterioration of the
nurserv areas has been a prime cause for the decline. NMFS
does not discount nursery area deterioration as having some
sffect on reducing the size of future stocks tut has found
little basis for a strong supporting argument.

Gulf

The gulf menhaden yield is thought to be near its peak,
which would limit potential harvest, but some growth is pos-
sible. There is concern that the growth be controlled and
measured.

Harvesting capability

Atlantic

Indications are that the harvesting capability exceeds
that which is needed to catch the rescurce available. NMFS
says that the fishing effort is presently greater, about 25
percent, than what is required to achieve MSY, and could do
irrepairable damage to the number of harvestable menhaden.

Gulf

The capability is no obstacle for the gulf fishery at
+his time. The MSY is thought to be close, in which case
the growth of harvesting capability would be limited by the
resource available to harvest.

Product development and processing

No obstacles exist in product development and proces-
sing.

Market development

No obstacles exist in menhaden market deveiopment.
The market is developed; only the supply of menhaden is
limited.

Management controls--Atlantic and gulf

There are no management controls.
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EFFECT OF A 200-MILE LIMIT ON THE FISHERY

Menhaden are caught almost exclusively within the 12-
miie contiguous fisheries zone and are already protected from
foreign fishing fleets. Establishment of the 200-mile limit
will have no effect on the menhaden fishery.

There is no foreign activity in the menhaden fishery
and U.S. menhaden vessels are not active in any foreign
waters.

An industry official said that even though available
statistical data shows no foreign activities of menhaden in
the 12-to 200-mile zone and beyond, some may exist. Men-
haden have been observed on foreign vessels on occasions
when vessels were boarded for inspection. There is no
supporting data for this.

OTHER MATTERS FOR CONSIDERATION

Since the populations of menhaden in the gulf and At-
lantic fisheries are :lose to full exploitation, the only
opportunity fcr further major development of the fishmeal
industry seems to be in using the thread herring population
in the gulf.

This resource is thought by NMFS to exceed mennaden
and might be harvested with menhaden vessels because the
thread herring riusource.. are harvested at periods when the
meahaden is not.

The thread herring proiuct is equal in quality to the
menhaden and the feasibility »f production and processing
was illustrated in the mid-1960s when a processing plant
was built in Flerida for thread herring; but, Florida legis-
lation prohibited purse seining in State waters.

1%90/191



APPENDIX III APPENDIX ITI

OYSTER
Oyster fisheries are found on the Atlantic, qgulf,

and Pacific coasts of the United States. Three species of
oysters are harvested commercially. The eastern oyster

is harvested princ.pally along the Atlantic and gulf coasts
from Massachusetts to Texas and the Pacific and western
oysters are harvested alony the Pacific coast from Califor-
nia to Alaslka.

Oysters are bivalve mollusks. They are sedentary,
attaching themselves to clean, hard surfaces in bays and
inlets. In some areas, oysters grow between tidal levels
where they are exposed to the air during low tide. The
oyster fishery is exclucively in the territorial sea within
the States'  arisdiction. In the United States, about 49
percent of oyster production comes from private aquaculture--
private industry growing aquatic animals for commercial
purposes.

STATUS OF THE FISHERY

Current harvest1

In the early 1900s Atlantic coast oyster production
declined drastically due to overexploitation. Since about
1935, production has decreased at a slower rate. Landings
averaged about 50 million pounds per year in the 1950s and
declined to an average of 28 million pounds per vyear in the
1960s and 19.0s (see table 1). A major reason for lower
production during the last two decades was a severe oyster
disease kxnown as MSX. This disease killed large numbers of
oysters in the higher salinity areas of the Middle Atlantic
and Chesapeake Bay, particularly in Virginia, Delaware, and
New Jersey. Environmental changes caused by floods and
polluvion and lower return on investments in oystetvr growing
areas also coantributed to the decline.

In 1975 oyster landings along the Atlantic coast were
26.6 million pounds valued at $25.1 million, accounting for
about 50 percent of total U.S. oyster production. Landings
from the Chesapeake Bay area (Maryland and Virginia) were
21.5 millicn pounds, or 81 percent of Atlr.lic production.
In 1972 about 70 percent of the Atlantic oast oyster land-
ings, excluding Fiorida, were harvested from public beds,
primarily in Maryland. ILandings in most of the other Atlan-
tic States were taken primarily from private bzds. In 1973

1The latest data available was used in all cases.
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the Atlantic eastern oyster fishtery ranked ninth in volume
and fifth in value among fisheries along the Atlantic coast.

In 1975 oyster landings along the gulf coast were
19,639 million pounds, accounting for 37 percent of the U.S.
oyster production. The State of Louisiana has been the
largest producer, with 1974 production at 10 million pounds
worth $6.3 million. Most of the oysters lande@ in the
Gulf States, with the exception of the State of Louisiana,
are harvested from public beds.

In 1372 the gulf oyster fishery ranked sixth in volume
and fourth in value among the Gulf States' f.sheries.

In 1975 oyster landings along the Pacific coast were
6:977 million pounds, accounting for 13 pe—-cent of * 2 U.S.
oyster production. The Stave of Washingtor has been the
largest producer, and small quantities have been harvested
in Oregon, Califernia, and Alaska. The Pacific coast oyster
production has declined since 1959, when 12.3 miilion pounds
were landed. 1In 1972 oyster production rank.d seventh out
of nine in dollar value among the Pacific coast fisheries.
Table 1 shows U.S. oyster landings for all regions from
1950 to 1975.

Table 1
U.s. ster Landings s¥ Re?ion, 1950-75
t welght
Total
all region
Year Atlantic Gulf Pacific ihote a'
i (th and pounds) ——
1950 55,886 12,2%2 6,239 76,415
1951 52,761 11,519 8,709 72,990
1952 57,506 14,637 10,100 82,242
19513 56,465 12,836 10,418 79,719
1954 59,510 11,443 10,969 81,922
1955 51,954 13,881 11,680 77,515
1956 50,692 13,513 11,928 75,134
1957 45,689 14,307 11,662 71,658
1958 44,753 10,407 11,235 66,396
1959 38,617 13,721 12,372 64,710
1960 32,884 16,098 11,028 60,070
1961 33,858 18,240 10,207 62,305
1962 26,445 18,838 10,754 56,037
1963 24,514 24,139 9,791 58,444
1964 27,176 23,385 9,953 60,534
1965 26,367 19,156 9,165 54,688
1966 26,214 17,182 7,827 51,223
1967 30,471 21,747 7,739 59,957
1968 27,377 2¢,739 7,770 61,886
1969 25,461 19,76% 6,973 52,199
1970 27,897 17,714 7,991 53,602
1931 19,558 20,266 8,144 57,938
1972 29,398 18,260 8,400 56,058
1973 39,418 14,914 6,599 51,931
1974(note b) 27,565 13,652 3,656 44,873
1975(note b) 26,547 19,659 6,977 53,163

%some tocal figures do not add due to rounding.

bPréliminary.
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Products and processing

oysters are marketed fresh in the shell or in various
forms after the meat has been removed by a process called
shucking Oyster meats are sold fresh (raw), frozen (plain
or breaaed), and canned.

Raw oysters must be shucked by hand, a slow and diffi-
cult process. Hand shucking has been used for many centur-
ijes and is still the predominant wethod in use. The
shucker inserts a knife into the oyster and cuts the muscle
attached to the shell. The shuckea cysters are then graded
by size, cleaned, and packed for sale. Oysters may also
be shucked by steaming open the s1.=,11 which allows the meat
to be easily removed and prepared for canning. Iicats from
the steamed oysters are of no use on the fresh market and
are primarily used in soups, chowders, and stews.

Markets

Oyste.s are distributed evenly throcughout the Nation,
with cysters in the shell marketed r.ainly in the coastal
gtates. In some cases shucked oysters are placed on half
shells and sold as fresh opened oysters.

Oyster consumption is greatest during September to
April, when most of the catch is landed. This reflects the
fact that oysters are -~hiefly consumed fresh and that many
believe oysters are unsafe to eat in other months.

Oyster imports have increased greatly since 1955 when
about 1.4 million pounds of meat worth $686 thousand were
imported. By 1973, imports had grown to 18.5 million
pounds, valued at $12.6 million, and accounted for 29 per-
cent of the oysters consumed in the United States. (See
table 2). Canned oysters make up the bul% of the imports.

The United States does not export a large amount of
oysters.
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Table 2

APPENDIX III

Quantity and Value of Ovster Imports

Fresh and

to t*= United States, 1955-73(note a)

Canned

(Meat weight (pounds))

Year frozer (note b) f‘note c¢) Total Value (all forms)
(000 omitted)

1955 23 1,368 1,391 686
1956 141 1,787 1,928 869
1957 86 2,480 2,575 1,028
1958 13 5,002 5,035 1,587
19527 4 5,536 5,540 1,965
1960 64 6,533 6,597 2,302
1961 99 7.162 7,261 2,496
1962 125 1,282 7,387 z,8832
1963 1,035 7,871 8,906 3,706
1964 743 7,411 8,154 3,320
1965 968 8,003 9,001 3,842
1965 854 11,174 12,028 5,054
1567 2,686 14,986 17,572 6,912
1968 2,066 13,484 15,550 6,528
1969 1,072 15,550 16,622 7,319
1970 1,578 13,900 15,484 9,356
1971 905 8,790 9,695 7,879
1972 2,920 19,389 22,309 15,842
1973 1,877 16,631 18,508 12,580
Eéource: Imports and Exports of Fishery Products, Bureau

of Census 1955-73.

b/

—Conversion factor fcr impor

0.75.

Eéonversion factor for im
weight is 0.93.

ted oysters to meat weight is
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Fishing fleet

Oysters are harvested by dredge, tongs, rakes, and
by hand. Between 1960 and 1972 the number of vessels used
to harvest oysters on the Atlantic cvast (excluding Flor‘da)
increased from 745 to 1,197 while the number of boats
declined from 5,972 to 3,382.

Oysters are harvested in the Gulf States by dredging
or hand tongirg from boats and vessels ranging from row-
boate to shrimp vessels. In Louisiena, oyster boats de-
signed for harvesting are used by most of the fishermen.
These boats are flat decked and are about 50 tc 80 feet in
length. Most Louisiana and Texas fishermen use dredges,
whereas almost the entire oyster harvests in Florida and
Alabama are hand tonged. Both methods are used in Missis-
sippi. NMFS statistics show {t: for 1972, 1,374 dredges
and 1,769 tongs were used to haivest 72 and 27 percent
of the Gulf States' production, respectively. The bh-.ovest
involved 1,887 koats and 526 vessels.

Vessels in the T cific coast oyster fishery are used
primarily as dredge ° atforms. The operation size deter-
mines the vessel and equipment used.

Employment

The number of fishermen has been» declining since 19€0
when about 10,500 fishermen were enployed. In 1972, 6,827
fishermen were employed in the Atlarntic coast oyster fishery,
ercluding Florida. About 5,500 fishermen harvested oysters
with tongs, rakes, or by hand, relatively inefficient har-
vesting methoas. Employment data fo:r oyster processing is
not readily available; however, acccrding to State and
industry officials employment in oyster processing plants
has also declined.

NMFS reported that there were 3,990 fishermen involved
in the Gulf States' oyster fishery in 1972. Figures were
not available on employment in processing and wholesaling.
Employment in the oyster fishery ranges from full time to
part time. Most Louisiana cystermen work oysters on a
full-time, year-round basis, while in Texas, most of the
oyster harvesting is done by fishermen who are primarily
shrimpers. Around Florida's largest oyster producing area,
Apalachicola Bay, many people are engaged principally in
oystering. The productivity of Florida oysier fishermen
is low because those engaged in the industry use inefficient
harvesting methods.

On the Pacific coast, the labor force is made up of
families and small businesses who work together and hire
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additionel labor during peak working periods. Some pro-
cesscrs own oyster farms and employ people yearround.
Figures are not available on employment in processing and
whelesaling.

Recreational fishing

On the Atlantic and Pacific coasts the recreational
catch is small and does not have a large effect on the
commercial oyster fishery.

In the Gulf States conflicts between recreational and
commercial fishermen are expected, due to increased recrea-
tional fishing as oyster prices and population pressures
increase.

Management controls

Oyster resources are located inside the 3-mile ter-
ritorial limit and thus are managed by the States. Consid-
erable variation exists among the States, but generally,
regulations cover minimum shell size at harvest, harvesting
methods, seasons, and leasing of private beds. Improvement
of oyster beds, through repletion programs, is also a
concern of manag:ment. To survive, oysters need a clean
hard surface, such as old shells, to which they can become
attached; some shells aie pianted in the growing areas. 1In
areas where natural reproduction is insufficient or does
not occur, seed oysters are planted.

OPPORTUNITIES FOR GROWTH AND
DEVELOPMENT OF THE FISHERY

Resource availability

Resource availability can be increased by improvement
of oyster grounds, seed hatcheries, and aquaculture tech-
niques. It is affected by a combination of natural factors,
such as salirity changes and discases; and man-induced
changes, such as overexploitation, and bacverial and ind.s-
trial pollution.

Bivlogists in Maryland and Virginia estimate th:-t
resource availability in the Chesapeake Bay can be increased
up to 10 times the curvrent level if adequate investments
are made to enhance potentially productive areas.

According to a 1973 study, Apalachicola Bay, which
accounts for more than 80 percent of the Florida landings,
contains about 46,000 acres suitable for growing oysters.
However, commercially harvested acreage only amounts to

197



APPENDIX TIIT ~PPENDIX III

a*out 6,000 acres. Outpvt in the bay could be increased

rough reef planting and enrichment. Additional gains are
pwssible from relaying; that is, regularly taking oysters
from poor growing areas and placing them in more suitable
environments; reef cultivation and redesign; disease and
predator control; preventing undesirable ecological changes;
and promoting ecological changes helpful to the fishery.
These management techniques are applicable to other areas
as wvell.

Cpporcunities also exist for increased production of
the Pacific coast oyster. The resource is seeded, grown,
and cultivated in bays and estuaries; the more area seeded
with young oysters, the higher the production potential.

Increased development of State and private oyster seed
hatcheries weculd offer a chance for selective breeding and
improvemern:i ofi the basic oyster stock. The hatcheries would
also provide a source of seed oysters. Given increased demand
at profitable pricz levels, production could be greatly
increased.

~ Harvesting capability

Atlantic, gulf, and Pacific coast oyster fishermen have
the vessels and gear for harvesting available oyster re-
sources, but efficiency could be improved. For cxample,
dredges could b: used in place of less efficient manual
methods, such as hand tonging.

Product development
and processing

An automated shucker capable of processind caw oyster
products is needed. Several have been developeda but none
have been commercially successful. New methods could
cause a processing breakthrough for the industry.

Product development has proceeded slowly, with most
oysters sold to the consumer in a fresh-shucked form. Some
convenience foods, such ac breaded oysters, oyster soups
anq chowders, and stews are produced. Oyster meat is a
anique product with potential for wide consumer acceptance.
Using cooked cysters NMFS researchers developed several
frozep product forms including oyster blocks, oyster
stuffing, oyster casserole, and oysters in cocktail sauce:;
and even more can be developed. Product forms meeting the
ngeds of the consumer aand restaurants and having long shelf
life appear to have the highest potential for success.
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Marketing potential

Due to the many small processors, industry promotion
is relatively low. Some State agencies have helped with
oyster promctional campaigns, but State and industry offi-
cials believe that OyYster promotion has been insufficient.
These officials expressed concern that many young adults
are rot eating fresh oysters and that as a result the
demand in this traditional market may be declining., Other
factors affecting consumer demand include: the desire for
more conveniently packaged and €asy to prepare products,
the belief that oysters are a Seasonal, luxury product,
and consumer reluctance to eat nysters due to publicity
about bhacterial and chemical poliution in their growing
areas.

the industry's principal product, the fresh oyster, oppor-
tunity exists to expand promotional activities to other
product forms. Demand for these products may prove suffi-
cient to attract additional investment in oyster procuction
and processing activities.

OBSTACLES INHIRITING GROWTH
AND DEVELOPMENT

Resource availability

Production of oyster resources can be greatly expanded.
However, aside from unusually large natural population
increases, investments ip enhancement pPrcegrans are necessary.
Increases in production costs resulting in lower rates of
return, lack of high~quality Cyster seed supplies, and a
high risk of loss due to disease, predators, floods, and
pollution continue to block investments in private beds.

Private lease holders in some Atlantic States have
only been assigned marginally productive areas to cultivate.

Cials said that funding for thisg Furpose is limited. Even
though the harvest of oysters from public areas .s taxed
to support repletion brograms, the funds are insufficient
to improve many potentially productive areas. Many State
officials and reésource studies conclude that if such areas
Were leased, investment, production, and harvesting effi-
Ciency would increase.
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The major production areas of Louisiana and Mississippi
suffer from salt water intrusion which is becoming a bigger
problem each year. In Texas, the major production area.
Galveston Bay, suffers from fresh water flooding, causing
production to fluctuate seasonally and yearly. Alabama
production areas surfer 1com both salt water intrusion and
fresh water flooding.

The adverse effec:s of polluticn in growing areas are
ancther obstacle to oyster production. The James River in
Virginia is an example of one highly productive oyster area
being affected. A research study by the Virginia Institute
of Marine Science indicates that chlorine from a sewage
treatment plant has contributed :=o declining oyster produc-
tion in the river. Tests snowed that chlorine levels in
parts of the river were found to exceed the amount fatal to
oyster larvae in the laboratory. A pesticide knnwn as
kepone had also been discharged into the river. o.c¢ >
this contamination, on December 17, 1975, the Commonwealth
of Virginia prohibited the taking of shellfish from the
James River and its tributaries from Richmond to tke mouth
at Chesapeake Bay. On May 21, 1976, the restriction on
harvesting shellfish in the James River was removed.

Bacterial pollution has also resulted in the closing
of oyster beds. In one State about 180,000 acres of shell-
fish growing areas have been closed to harvesting. Officials
there said that while much of the area is not ratural oyster
ground, it includes some highly productive areas. one of
which contains about 50,000 acres. Oysters can be trans-
ferred from polluted waters to clean waters and reharvested
after they have been purified, but harvesting twice increases
the cost, making this practice uneconomical.

In Louisiana, 33,000 acres suitable for oyster produc-
tion are closed. The richest production area in Mississippi,
Biloxi Bay, is closed to harvesting, as are parts of Texas'
largest producti:n area, Galvestcn Bay. In Florida, 58 per-
cent of the shcellfish waters of the State are closed because
of unacceptablie water quality. This is the principal cause
of shellfish shortages in that State. Along the Pacific
coast the entire oyster yield comes from private farms. The

ishery is not linrited by resource availability but future
growth and development depends oi. suitable environm. .ts,
. 1sistent oyster seed supplies, and continued biological
research.

Harvesting capability

The Atlantic oyster fishery has highly mechanized gear
available .cr harvesting, but ii cannot be used to its full
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capacity. While no limits are placed on the amount of

Gear in public oyster areas, States generally requlate the
type of gear allowed. For example, patent tongs and oyster
dredges are nrohibited in most public areas in one 3tate,
and where they are allowed, daily catch quotas are in effect
and dredge size is limited. Dreages have to operate under
sail power except for 2 days a week when motor power is
allowed.

State officials explained that t- meet management
goals for public areas harvesting regulaticas, such as
protecting and enhancing oyster resources, maintaining
employment oppor*inities and a traditional culture fer
large numbers of people, and minimizing conflicts among
users of the resource are necessary. These goals are not
specifically stated in laws or regulations, but can be
inferred from their effects on the oyster fishery. 1In
contrast, requlation of private growing areas involva
relatively few restrictions. The capability to harvest
Ooysters is also impaired by restrictive State regulations
and the protective attitudes of the fishermen in the gqulf.

The prohibition against dredges in the tricounty
area around Apalachicola Bay, Florida, is the result of a
desire to spread the available resource among as many
persons as possible and eliminate improper use of gear
which damages natural reefs. Texas prohibits the use of
more than one dredge per boat, of a size no greater than
36 inches across, to discourage exploitation by Louisiana
oystermen.

On the Pacific ccast, the extensive use of hand labor
inhibits growth and development of the oyster fishery.

Product development and processing

An cyster's shell is hard to open and this makes
processing oysters in a raw form difficult. 1In the
Atlantic and Gulf States, pProcessing is done mainly by hand
which is not easily available, particularly in periods when
demand and supplies are a* hign levels. Processors ex-
plained that mary persons do not want to shuck oysters
because wages are relatively low, employment is seasonal,
and the work is laborious and often messy. They also
believe that competition from other iLypes of jobs, welfare,
and unemployment compensation l.mit the number of people
willing to shuck oysters. Due tn labor supply problems
the need for machine processing of raw oysters is increasing,
but development has been hindered by the wide variations in
oyster size and shape.
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On the Pacific coast, oyster processing is laborious
and an automatic oyster shucker is needed.

The oyster industry has been slow to introduce new
products. The industry is made up of many small processors
who claim that they are undergoing a cost-price squeeze
which prevents them from accumulating the capital needed to
invest in product development and new processing techniques.

Market development

On the Atlantic c¢oast reduced oyster resources have
hindered prospects for market development. Enhancement of
nyster grounds could improve resource availability; however,
with many small units in the industry and limited State
funding, there is a lack of capital available to substan-
tially increase invertment in improvements, promotional
activities, prcduct developmen', and mechanical proccessing
equipment. Industry members a. independent and are
reluctant to join together in couoperative activities.

In the yqulf, perishability of the nyster and its
unfamiliarity outside coastal areas are thie main reasons
for the decline in oyster per capita consumption.

While oysters sell as a speciality item, half shell
and fresh-shucked oysters do not fit the fast food merchan-
dising needs of the modern restaurant, nor the convenience
requirements of the modern household.

The Pacific coast oystermen do not lL.Avec the capacity
to promote their product. A cooperative effort is needed
that would provide improved distribution and marketing sys-
tems.

The future growth and development of the Pacific
coast oyster industry may be jeopardized by Korean imports.
From 1972 to 1973, U.S. impor.s of Korean oysters increased
60 percent. The current bilateral fishing agreement with
Korea allows importation of canned, smoked, steamed, boiled,
and frozen oysters. Fresh-shucked and live oysters are
nct permitted for importaticon because of a shellfish
disease. When this pioblem is resolved, the Republic of
Korea may be allowed to export fresh, shucked, and live
cysters to the United States. Accerding to an NMFS official,
west coast oystermen may not be able to compete with the
low Korean prices.
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FEFFECTS OF & 2N)-MILE
LIMIT ON TH: - IGHERY

The U.E£. oyster fishery is totally within State juris-

dic-ion and thus is no% affected by the enactment of the
200-mile 1limit.
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SALMON

Five species of Pacific salmon comprise the fishery:
chinrok, chum, pink, coho, and sockeye salmon. In 1975 the
pink and chum salmon accounted for about 45 percent of the
U.S. commercial landings. Sockeye salmon accounted for about
26 percent and is considered the most valuable species for
canning purposes. The chinook and coho salmon are the least
abundant of the snecies and are important for commercial troll
and sport fisherics.

The U.S. commercial salmon fishery, located along the
Pacific coast from California to Alaska, employs more vessels
and fishermen than any other U.S. commercial fishery. Landed
value of salmon has ranked first or second among all finfish
fisheries between “940 and 1975. In 1975 salmon also ranxed
first in value of fish products exportecd from the United
States.

STATUS OF THE FISHERY

Current harvest

U.S. landings of Pacific¢ salmon in 1975 were 201.6 mil-
lion pounds worth $116.3 million--a gain of 4.8 million
pounds, but a decrease of $5 million in value compared with
1974. The 1975 harvest was the second rmallest since 1915,
when 120.4 million pounds were taken, and was below the 1970-
74 average of 278.4 million pounds. The following table shows
the 1972 U.S. commercial salmon catch by species and by State.
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Products and processing

The salmon fishery produces a wide variety of good agd
industrial products with all parts of the salmon being uti-
lized. All five species of salmon are canned; other popular
forms are steaks, fresh or frozen fillets, and smoked or
salted. Only chinook and coho salmon enter the fresh and
frozen market in quantity, though pinks and chgms are occa-
sionally used to substitute for seasonal gaps in supply.
Salmon egos (roe), once considered a worthless byproduct of
Alaska's salmon fishery, now provide millions of dollars to
tne States of Alaska and Washington. In 1972 the two Statgs
processed about $12 million of salmon roe. Fishmeal and fish
0il are also produced. Table 2 shows the major salmop pro-
ducts produced in 1972 for the States of Alaska, California,

Oregon, and Washington.

Table 2
Value of Major
Salmon Products %or 1972
{(in millions o ars
Salmon products Value
~anned $ 89.8
Caviar--egg roe 11.9
Smoked 5.6
Fresh/frozen 5.1
Salted 2.3
Total $114.7

Source: U.S. Deparvwent of “Tommerce, National
Marine Fisheries Service, Fishery
Statistics of the Unit=2d4 States, 1972.

Living Marine Resources, 1Inc., reported that an industry
survey in late 1973 of 82 salmon Processing »>lants in Alaska,
Washington, Oregon, and California indicated a total replace-
ment value of $191 million for cannery facilities and support
operations.

Salmon canneries vary in size and age. According to an
industry official, canning capacity is adequate in Washington,
Oregorn, Californja, and in most areas of Alaska. He indicated
that, in the event of a large unexpected salmon run, the can-
ning capacity in any one area may not be adequate to harv:st
all the fish. During large runs, the canneries must alser
work "around the clock" because the Pacific salmon deteriorate
rapidly once caught and must be processed quickly if their
initial high quality is to be maintained.

After the salmon have been caught, fishing vessels often
transfer their fish by hand to tender boats which take them
to the cannery. Fishing vessels, hcwevar, can take their catch
directly to the cannery. In the cannery, automation takes
over. The fish are placed on a conveyor belt and automatically
beh~ilded, finned, split, and gutted while at the same time
being cleansed by water jets. The belt carr.es the fish to
knives that cut the salmon into can-size pieces and filling
machines place the chunks of salmon into cans. Much of the
hand labor has been eliminated.
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Markets

U.S. aggregate consumption of salmon in 1270 was 188
million pounds: 137 million pounds canned and 51 million
pounds noncanned. Per capita consumption was .222 pounds; an
increase over the past 4 years, but still lower than a high
of 1.8 pounds in 1949. From 1960 to 1972, per capita consump-
tion of canned salmon remained quite stable at an average of
.77 pounds. During 1973-74, average canned salmon consumption
was .3 pounds per person. From 1960 to 1970, the average ex-
vessel price of all species increased from 19 to 24 ceuts a
pound. By 1974 the average ex-vessel price of salmon had in-
creased to 62 cents a pound.

In 1975 the United States imported 9.2 million pounds of
fresh and frozen salmon and 3.3 million pounds of canned sal-
mon, for a total value of $15.4 million dollars. Caneda and
Japan were the principal suppliers.

In 1975 the U.S. exports of salmon--fresh, frozen, and
canned--were worth $101.4 million. Approximately 10 percent
of the U.S. canned salmon and 35 percent of the fresh and
frozen salmon are expourted. According to NMFS officials, the
demand for fresh, frozen, and canned salmon is good and pro-
bably will continue. Economical jet air sexvice to domestic
and foreign markets is creating additional demand for fresh
and frozen salmon.

Fishing fleet

The Pacific salmon are taken commercially in a variety
of ways--~by purse seines, by drift and anchor gill nets, by
trelling gear, and, on a very limited scale, by reefnets ard
fish wheels. In 1972 purse seires and gill nets accounted fecr
about 88 percent of the salmon catch. Table 3 shows the
number of vessels and boats by Scate and gear type.
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Table 3

Summary of Salmon Vessels
and Boats for 1972

Total,
exclusive
Type Washing- Cali- of dupli-
of gear Alaska ton Oregon fornia cation (note a)
Purse
seine 1,048 192 (b) (c) 1,147
Gillnet
fanchor) 2,525 331 199 (c) 3,055
Gillnet
(drift) 4,051 1,476 514 (c) 5,962
Troll 1,895 2,703 1,714 1,795 _7,705
Total 9,519 4,702 2,427 1,795 17,869
a/

— A vessel can be licensed in more than one State. Con-
sequently, column figures may or may not equal the sum
shown in the total column.

b/

Use of ' urse seines prohibited.

c/

~ Use of purse seines and gillnets prohibited.

Source: National Marine Fisheries Service,
Fishery Statistics of the United States, 1972.

Employment

The Pacific salmon fishery supports more fishermen than
any other U.S. fishery. In 1972 NMFS reported that 28,709
fishermen were in the fishery. With the enactment of State
laws in Alaska and Washington, which established programs to
limit the number of fishermen or vessels in the salmon fish-
ery, the number ot fishermen should eventually stabilize.
The number of fishermen and their respective gear, for 1972,
is shown in table 4.
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Table 4

Number cf Fishermen bv
Gear Type and State
1972 (note a)

Washing- Calj--
Alaska ton Oregon fornia Total

Purse

Seine 5,360 1,195 {b) (c) 6,021
Gillaet

(anchor,

set .

stake) 2,556 417 199 (c) 3,172
Gillnet

(drift) 4,860 1,689 514 (c) 6,964
Troll 2,767 3,452 2,470 3,590 12,552

Totai 16,543 6,753 3,183 3,590 28,709
a/

— A fisherman can be licensed in more than one State. Con-
seaquently, column figures may or may not equal the sum
shown in the total column.

b/
c/

Use of seine nets is not perud tted.
Use of gillnets is rot permitted.

Source: National Marine Fisheries Service,
Fishery Statistics of the United States, 1972.
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In addition to the number of fishermen working in the
Pacific salmon fisheri=:s, about 7,000 people, according to
a 1974 report prepared bv Living Marine Resource, Inc., were
employed in the salmon processing operations.

Recreational fishing

The United States and Canada maintain large and important
recreational fisheries for Pa~ific salmon. Nearly 2 million
salmon are caught annually by approximately 1 millior. fisher-
men. Public participation in sport salmon fishing is continu-
ally increasing along the Pacific coast.

An NMFS report showed that the salmon sport fisheries'
average annual expenditure from 19€5 to 1970 was conservative-
ly estimated at $28.6 million. In 1973 W=shington, Oregon,
and Idaho reported 880,138 salmon anglers.l./These fishermen
caught about 1.5 million fish, with most fishing concentrat-
ing on tine chinook and coho salmon. In 1973 the State of
Washington had the largest recreational salmon catch, ac-
counting for about 45 percent of the total Pacific sport sal-
mon catch. The State of Washington estimated $42.2 wmillion
in expenditures were due to the sport salmon fishery in 1973.

A Washington State fishery official said that the effect
on the commercial harvest of salmon by recreational fishermen
is significant in Washington and Oregor.. An Alaska State Fish
& Game official said that recreationai salmnon fishing does
not presently have a serious widespread effect on Alaska's
commercial salmon fisheries. He said, however, that in the
vicinity of the major population centers, the recreational
fishing pressure is strony and commercial fishing for sport
target species has been restrained.

Management controls

Five States, various Indian tribes, and the Federal
Government all exert some control over the Pacific salmon
fishery. In 1953 the Congress passed the Submerged Lands Act,
granting coastal States the rights and nowers to manage,
administer, develop, and use their natural resources. This
gave the States of Alaska, Washington, Oregon, and Califcrnia
jurisdiction over fishery resources. These Staies have juris-
diction over fishery resources in the 0-3 mile territorial
waters of the United States (as well as jurisdiction over
their own citizens engaged in fishery activiti>»s, even though
those activities take place beyond the territorial limits of

l/Figure includes steelhead fishermen in idaho.
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the State. According to NMFS, before passage of the Fishery
Conservation and Management Act of 1976, no clear authority
for management by either the States or the Federal Govern-
ment existed in the Contiguous Fisheries Zone (3-12 miles)
and the resources beyond 12 miles were controlled only
through international bilateral or multilateral agreements.

Our discussion of management controls at the State level
will be limited to the State agencies of Alaska and Washing-
ton, recognizing that the other States of Oregon, California,
and Idaho also have natural resource management agencies.

Salmon in Alaska

In Alaska, prioxr to statehood, the salmon resource was
managed by the Feleral Government. With statehood in 1959,
management authority was transferred to the State. The
Department of Fish and Game administers the State program for
the management, conservation, and development of the commer-
~ial fishing, sport fishing, and game resources.

The State Board of Fish and the State Board of Game are
seven-member boards appcinted by the Governor. These boards
establish open and closed seasons and areas, the means and
methods used in pursuing, capturing, and transporting fish or
game, -and their limits and quotas. The Department of Public
Safety is responsible for patrolling and enforcing State
fishing regulations.

The Alaska Commercial Fisheries Entry Commission is a
regulatory agency created by the 1973 legislature. The Com-
mission's objectives are to promote conservation and sustained
Yield management of the fishery resource for the economic
health and stakility of commercial fishing in Alaska. The
Fisheries Entry Commission e¢volved after years of controversy
regarding access (o the fisheries. The State of Alaska first
attempted to limit the number of fishermen in 1967. The pro-
gram was declared unconstitutional by the Alaska Attorney
General. In 1968, a limited entry regulation was proposed by
the State Boards of Fish and Game and supported by legis-
lation. In 1971 both the regulations and the State law were
found by Alaska Guperior Court to violate parts of both the
U.S. Constitution and the Alaska State Constitution. A
constitutional amendment was approved by the voters of Alaska
on August 22, 1972. The amendment gave the State the power
to implement a limited entry program.
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Alaska's current limited entry program became effective
on April 27, 1973. In 1975 the Commission regulated entry for
the first time into 18 commercial salmon net fisheries and
the power troll fishery. According to the Commercial Fisheries
Entry CommisSsion's 1975 Annual Report, access to the 1Y salmon
fisheries put under limited entry is regulated through the is-
suance of entry permits, each of which enables a person to
operate a unit of gear ir a particular fishery. Permits are
issued on the basis of an applicant's past participation and
economic dependence in the fishery for which he is applying.
Permits are freely transferable so that access to a fishery
is not plocked. The level of effort remains the same, since
one person must leave the fishery to every person who enters.
Permits may be transferred for a price.

The Commission conducted a permit price survey on permit
sales through Augqust 1975. The survey indicated that while
specific prices covered a somewhat wider range, the average
price paid for an entry permit varied from $750 for a gillnet
fishery permit to $11,035 for a purse seine fishery permit.
The survey also determined that in the majcrity of cases
where finaancing is necessary, permit sales ar= financed by
the transferor of the permit, or a bank. Of the respondents,
7.5 percent indicated that a processor had financea the pur-
chase.

According to the Commiss 'n's report, the transition
from an open access fishery t¢ »ne with regulated access has
génerally been smooth, althouc it has been met with opposi-
tion from some quarters. A law it has been filed challenging
the constitutionality of the St e law regulating entry into
commercial fisheries. Also, am~ » itiative petition drive suc-
ceeded in gaining enough sigaztu es to put the question of
repealing that State statute onto the November 1976 general
election ballot.

The commission reported that the offect of reduced gear
levels in 1975 compared to 1974 was varied. In most cases, it
resulted in additional fishing periods for the fisherwmen, al-
though the amount of additional fishing time varied according
to the strength of the salmon runs. The greatest effect was
probably in the scutheast Alaska salmon fisheries, where the
majority of Washingtcn State fishermen affected by the Judge
Boldt decision would otherwise have fished.

During 1975 the Commission began determining the “opti-
mum" pumber of entry permits for each of the 19 salmon fish-
eries operating under the entry regulation system that year.
Establishing an "optimum number" is necessary in order to
identify those fisheries that will require a "buyback" pro-
gram. The law provides that in any fishery where the optimum
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number of entry permits is less than the number of entry per-
mits in the fishery, a voluntarv buyback prcgram for the
fishery will b~ instituted b/ the Commission. Under the pro-
gram, the Commission would enier the market for permits, and
vessels and gear where necessar, . as another buyer. Separate
programs a..< to be set up for each fishery requiring buyback
and each program is to be funded by the permit holders in the
fishery for which it is establ.shed. Funding is to come from
an annual assessment of up to seven percent on the gross catch
of the individual permit holders.

Salmon in Washington

In the State of Washington, tne De. " ment of Fisheries
manageés the salmon resource. An objecti. .f the Department
is to achieve optimum harvest of the salmon without impairing
their reproductive capacity or endanc:.ring the State's overall
resource. The Department manages tue harvest to insure fair
distribution amony three user groups: li_ensed commercial
fishermen, treaty right (Indian) fishermen, and personal-use
sports fishermen. The Fisherlos Department is also engaged in
issuing licenses and enforcing fishing laws and regulations.
The Washington Department of Fisheries also comanages salmon
in certain State waters. The Columbia River Pact is an agrae-~
ment between Washington a